'Sbb '5Tt i Jlfw *|Q 3 1<*I31«T 



^rt?r 

^rst^r ^fsmr 


<WIhEs)*IM ®ll<)f*1C<P*K 

Sf^—'S« i PtK *ll(.<P« , 1—UW 






















^ 

a tf*r 

< 1 >-Sl %4 


^srm' 3 Tt^r 

f^sr^hr sfsfH 
^TfatarrRT wrsr, ixRpf i 


(.‘iHt-ol: fSr^^rf^T ('3(*il' / f), '3*r>a 7 r (’iRw^frH), uW i 

^r®sa , 'o|: Sft^T SfStW, (.•)l«.l**l>l < J?T fjt^llcflfi^l <K*T3r, TjW I 

NTRCA waw i 

q Sco*il i i)fr<p r*|--p|(.^i 1^, u!<p| I 


III 



1*1 fa * 1*1 2 t®|*J<P 
•'tlTPTt'srTlsT f5r^5M 
<>jl»iG|*lM < w.®i<st, uW l 

f*l'Pl , io (,<l|’ll«|: FkB^IPT (>|*ij|f()^ 
o)F»& 2®!: SfT^T £T®IW, ’TPPT WM I 


NTRCA ’IWtW i 


<w i>iQ*ih 

<T- T>-*, ®*Prfr ?TK3%-^, UW 





CTW^I: fcb'b'iMXtt, oi^ofrfr^o/fero/fco 













R<wl 


i. 

v lR' > i??l)h, &»!«? *8 Rfesi sFftc^ srWT 
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'Svty 8 

DATA COLLECTION, SUMMARISATION & PRESENTATION 
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S jflil <lb«l|lj.q<p 2)R>fb StTJf 9||<PCS ■'llw I 

sm *icar 




(Sigma Capital) or (Summation) 


n «tft (Capital) 


3c (.vW) 


// (l^r^) 


AM (Arithmetic Mean) 


GM (Geometric Mean) 


HM (Harmonic Mean) 


M e (Median) 

5TSJTSTt 

M o (Mode) 


Q x (l 3t quartile) 

sjv-fir t> 

Q , (2 nd quartile) 

ftsft 

Q 3 (3 rd quartile) 

VS> V S1 <1 C? '£> v f<P 

D, (1 st decile) 

sr»Prtr»pr^ 

D ; (ith decile) 

i-'sii rp|V|<j> 

f t (Frequency of the ith class) 

i-^r c?f=Tft *ms;*lTf 

P t (1 st percentile) 

sf^fsr 

P t (ith percentile) 

i-wsr -s *1 <f» 

R (Range) 


QD (Quartile Deviation) 


MD (Mean Deviation) 

*1\sp < $ 

a 2 (Sigma Square) 

C4>Kl<3> 

<T (Sigma) 


S 

'tftftxs <1S<1<K (^TT) 

C’V (Co-efficient of variation ) 


ju' r (Mu r prime) 

r -■'s*r w'ftft® «vft*tre> 

ju r (Mu r) 

;• - 'Sii c*ftt*T5 ■’tft^rps 

/U (Mu two) 

ft'Slii c*rtft5 fit *ii 

P x (Beta one) 


/?, (Beta two) 


SK (Coefficient of skewness) 


r (^) 

| WWW 

b (ft) 

ftfibyiS’ 

cov (Covariane) 


p (Rho) 













































































stsfsr 

’tf^R’SlTtR, 'S £|^)C<M ifl?NT 

STATISTICS, VARIABLE & CONCEPTS OF DIFFERENT SYMBOLS 

*tf?pr?*rsH stR*! 7 ? Statistics I *£RT ^jsf ^05 (Rsrt 

RTyf^fT^ R*fat I ^Pfrs, (.41*1 ftw "5RT RsSfT, fRCIRR <24? RTTRTRI 'WiTR >2? 

f4W >1-4* a Pi'Silt* •ste c f? sec'll 9 lffl- > i^iH I 

»MCM ^rr^fsKpn? R.R ii^tiHR*r (P.C. Mohalanobis) wm Statistics 

rl%T?-?tTR I <Fr# (RT^m C5R7R ‘Statistics' *F^r 

’tf^SRT <K5l*i ‘ T 5RT stfifS - ’ | «IC*1C4 i2W ‘Rs^hl 4OT-3 4(<l*l I *«C 4 n?f ‘^iffPTv'^lTR’ 

Statistics ^ RfW ’tfosRT fe?nR » i 

■R4T f4*tf4RM^ra ^Wf 9 ^ W. <P|sTl (.HlalSM C5TPFT st.«l*i 4T^qlc^C‘f4 clf^PT^lTTR 

^stwir 1 sc< r<4|‘I, 5sjR» 3 RT^HR -itl'Ei.^. f*ptT?r (R.A. Fisher ) ^ 

'=M < J‘rl C'i'Sl ^FTt 01^24 aIC4 '5JT i jf*RS ' 5 tf%R\ ? blC r l?l ®1*14 I?C J K< 4W*1 I 

^r^rtrr ‘ s Tt^r c*l m Rrn^t- 

• ’iPpis^ilC*'^ ^TNTT 43C.fi ' ! 1t?IC4 I 

• < lf^R : *fnR ^(.s • 9 tlRC4 I 

• <pFi>*t?r , lPl > l°3lil«lFi(. l '?3 RfST <*Ki ' ! 1T5RR I 

• ’ipH^blc.*^ ^rll 3SWT 43 c, a ’INC.*! I 

• ^pHv^hlc*^ S^P J S <i<sl3 f4£SW <poc» 9 1l3C<i I 

• 9 t^R° , sfni i t?r <pi<ii<^fl 4 <k.^ 9 ii3C31 

• b«14, ,*J“<4, RSTSf^J -3 *T^RR 4l?' c lt TtNTt 43C.fi ' 9 1|3C< I 

• b«U43 Sf^lRtfiR 4lN)T 43 (.a ‘ S HRC4 I 

• ^ e 1<i|t>4 3 Rv3|>l<llc>4 W J 1*^C4 3 tic® <> tT5tR I 

• Flla?*) 6 'filFlfwsjl b«14 >>1*^04 <«Ufi "*11C<J ? 

• 9 ll3 i ll' s lRf%' i $T 3cic.fi ■ p 1l-5lC < 1 I 

• 9 lf<Wl' ! lR C.X.C13 04l'5H» k » 43Cfi < 1l3(.3 I 

• Ufe* 2)fi|(,43 SIT^RT, <1 i < ^ I -SI 3 4pfi' 5 T?r %*ffllC1J3 2pJH ^l^iC4 3C|Cfi -s 1l'S1C < 3 I 


<$<P& f'bf&iji&l <PJt*jf$jij!*i ZffiP*f*F 






* 

*®t^PT?^ilC-H5l ^1% 

Origin of Statistics 

ifiMtfjlWfl ^®tf% »| c.a stM ■'T&a '5¥fJT I sea wh'-slti sRila tfH? c?*i3 

WrN^f *tf%^sRTR '•‘N# t?RfsT *ptf (Statistics) itR ^TT RRRR i 

< lf?PR*l>Mfaii*ft c R ^mf&5T *pJt Status (>TJ)|T?t>i) ^r«RT W^ltH »Rf ‘Statista’ (>DilfD>Gl) 
^ 9 RT si|i)f*i ‘■‘Hf Statistik Statistics *TFR s«it,e l stfsffr *n?iR 

■dlSifafiO ^R$T I sjl^l^<MC*1 ?IW ^PtW <Het4l*f *lfat>|frMl<l W <HW4<1 

SRlR R^tTT, <RR ^Tv^R, ^R ■®tf?rsn" c t $ silica IVlM R *tfiPR*tfl*T | 

i^RRi <7f R5R *tf?PMiM<;<p alsrlwa lassie (Science of Kings) ^Tf ^ I wsrHTt *tf?R°*rn*T 
^ al^l<i <Pl<T<ptllc^ ' 5 TC s Ti^ %nw C*t^ I ^f^T-raselcia <3^I*T *tNT, C^RTR (RH 
1 5'<tT 7 Is'St5, % < T3t 9 f*T, Rfafio fatjR' 7 ! <Ka ^TpsfiT R5 Piqrl® R3¥f W I 

^IRttR ^faas*! ^£R° 'SR fascia ^TTC®t Rt®f 9 tf^ 7 T°^ilc r ia sfoiT’t ’Rtfs G f*f»T f^T 

C’fcS' Sftw | i£|^ ^TST^r f’RRRT i£R° 'STRt. i£|. f*F*IR ' ! lf?R'°*R*T 

'4||f<i'»M ^T0> I f^fifS' *tf?IR?sl»MpR 'SIR. f*HR ^<l><p*H<l ^tflPT^hlRa •t^T ■RJ'T '*IW<) S 
*Rf1% 'S||f<l^M 4R5TI CW: C®RRS ftrjR'f, >I^M*iI *Rfa, f^RItR, 

'^tf^’Tv’ttR '=i«3*ifs, *tffa s t-' 9 lfa4Sl*'ll f%£*la»!ca %C?I^Pn ? tT I 9 tf3 7 R*hlc r ia 3jjac*l 
«RRRR ■SRI ^|R. 4. f*F*tRt4 ’tf^R’blG-ia ^SRRi ^TT R?T I >4'5M ‘ ! ’Tl% 3 T°RTT«T *tTC5f *TRf 
^tSRRTR 'iia'iM (Rt^toR '5RT RRR, ^ITR ’tTRTS'T, <P<paM, *hM4«l, 1F T>T‘ S 1 5! TT 3 T, ■’llS-'-l, %- 
W5R, f^t.RR. ?T G 2pJ*t I 


^R^at 

Definition of Statistics 

'StijP 4Mlil ^ifa-'ls'lil C*ia > lf4<t* R^Saf % 9 t^t' 9 H' <pal •3KI8<1 2fR I f^f“t§ ‘ s lfil ->1 °R 1 1 *if< 'r‘ 5 t'*T Plfs^ 
^fSWK C®fC4 STsesiffl'o l ^ ^IC®f s iGl ’IIW l 

i. ^4<JbW ‘ B tfR :5 T°RTPT (Statistics in singular sense) 

ii. ayabe*-' ‘ s Tf%PT^RTt s T (Statistics in plural sense) 

^4ao*t 'Sipf ^tf^W^hlC'ia ^sf ^ZF, ^11% ^T I ^I’fR C4H ^Ts^tTtfsfs^ "5MT 

^TsSR, % <, T51 9 R', f^R'f ^ RTWTT ‘ilcia l<ies|l^i<p ’Rfjr ' s tf?PT“’trR I 



RT4 « RRsfl 8t€ft40 0100T 


v!> 


4^4 DC.* 1 ! 

<l«j<jt>«-l ^3TC®f 0fsi4^0ilOi4 ''Sisf 'Jf®T C4M 4l>*0 0f f00£00 0°004|4 041 0 C0£R: <ps4t3t 5 ll 0144!M 

CWT f-T^ 0X00, «ml»i&«h <P(. t 'l(.si 4 < p| | i*l G3% elv£|-ftli31w«l <3®H.*isi 0lf*l0T p lt, f0ST 0wl«?^l^i 

aWW ftN 15X01‘•M 01 ‘£[01 01 ®I10 t Tlf0-0$Tf00 f50T4, 0% <S?d4 4ln®iltTl*f St*i|-i| §i4 

0X00, 0Ts®llwc*f ilfsTWR 0l0lf0^ W0 0X405 Xj 0RJ $'®>|fit 0f00°000 I 

®M®I faf®?) 0f?pr^0thf<^ 0f?PF^ihc4 faf®f|»l(.4 0<s«lRi'® <pwc.e r ' I 4700 01701 R.A. 

Fisher; W.I.King, Bowley, Croxton & cowden. H. Secrist 40 0XM Xj 7S0T0T0T i 

• RA. Fisher 40 *10®, “0l4 ■'1X000 <pf«T® s tf0c®4 4<pfi5 0101 01 04c < r*'P 5 T *?kl 

0T3 »llFlF»4 ^01730 i §00 0 RT 0 ' 4 ^T??r f (According to RA.Fisher. aeThe science 
of statistics is essentially a branch of applied mathematics and may be 
regarded as mathematics applied to observational data) 

• W. I.King 40 »IC®, “0f?PT°0TR $£01 4fa*t>0 AN 1000 4^0 (.4 I>I0I5 703*114 faflaM I 
(W.LKing says, ^Statistics is the science decision making in the field 
uncertainly”) 

• Bowley 40 'SIU®-C4H C0F74 00^00 ^*04^s»»k< ^0^ff0® 0TR10 

0X0iN4 00Rt 07® 0l00?0TH i (^Statistics are numerical statement of facts 
in any department of enquiry placed in relation to each other.”) 

• Croxton & cowden 40 075, 0f00X000 ~57® 0X0il®.|<p, T 50T 0X40, Xj’Tgp’K 
1075100 3 0000 00 H 05010 f 0 M 0 (aeStatistics may be defined as the science of 
collection. Presentation, analysis and interpretation of numerical data”) 

• II. Secrist 40 07®, “4100X000 RieeM 0101 ®il»i4l c#T *J0 FrIIw Sock 

00|^]<qr»|(.< 0X'J?l'® 40° 0T0 T Rf00£ 0^0C4 0X~?f1‘05, fh^T^R ^50X001 010 0100170 
0X000 441100, 0001^5’ 0f 40 s 00f04 0100 0101 s'l'.-pcf^r TTlSfR 0»||<i s 

®«rst0f00 00l§74 ^0(lt l” (asBy statistics we mean aggregate of facts atfeted to a 
marked extent by multiplicity of causes, numerically expressed, enumarated or 
estimated according to reasonable standard of accuracy, collected in a systematic 
manner of a predetermined purpose and placed in relation to each other”) 

0fk*rR 001010 , 0 f 00 t 0 ri 0 0 RH- f 0000 ifs 0 r %0i70 0 x 00010 w 0 x 40 , 0 x 0001000 , 

030514*1, f075l00 <3 0100 4014 0010 Fisah I 
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i.o\5 <hl\£>*t?T •Tf^T 

Name of some Statistician 


^*f?r 


• 'SHM ^SIRT. f^HTst 






Mr. W. I. King 

f*r. R (< 

skiM <p|^| c.»)l ®l$l*i C^ttTR CSt'jft 
«H< 4*T. fe. cm^PT 
«H<i ^ikoi^r 


i.o8 <p f^fo^3lW55 

Characteristics of Statistics 

f<r»j| v^J h c^-ft cwf ^nssslwtr '®)!t t ilt>*'i| <mot *tf?pr^siiic*m 4 a sf*T t*ii*tT 

(kftBj ’iRmlV® w I fR(> ^f*t%Q'C 5 TT 43T - 

(i) ^stjp^ ?t?pH '5TK«tj^: *tf^sttH %*trat4 7rr*unr w 4?tcs ^ \ 
C4M s ff i<ic’<p ® v hc<f» 9 tRpr°*trR' ^tt '5W *tt i ctto- el^R5 ®t*t, *tTCT?r closes? 
^aslft , S ff l<|t><p T $ , *ii c<p ' 9 tf?R°' s trr i T <^1! *ilc<J *TT I 

(ii) ''ifs^lRTK ^fsrf^s <k<ib«i '3lC v f 9 tRl > l°^sl r <C4 ^TSlfS ^4lu I i£l<pfD Ufom 

^v^trnr^ 9 if?pr^tiH ^rt *tt i «imm ^rfstl?^ ?R i *fTTC4'3 *if?pR , sfiR ^it ^4 *rr i ctto: 
*rRf '4'TT w ^<pstn Qicidfi 5cb®i a ®t<i ®t ?(.< *tr f<ps <ifa <t«ii ^?r ct 

4tNgtn*T <pc«io8m sfsrsr <n«R *fi5 ®»®i <t *tRpr°*l]iT i T i "4W 

^ TR^ilfD 4ikRjtlM 4C e 1C,®t<! Sjsfsr <tC*t4l '5f2Tt'r?f Stb slt4 (MO-b) 2t4f*f 4W I 

(iii) 1 $Wf3' >iH<£* ! R?'® I: ■ s ’tf^PT?3«lTf^t?r ^Hltt(14 CTOT 7lt CTOT faw r<®lC*1?t Rs?® 

ji^<p«^\s> ^c.® 3C< I C4H f<<i<i ^T fa ®lc s fa •'ife a J i" v 1<p<i L 'S» *TCT 4TO t<pM ^ftRfAxp 

*tf?pr?srfl^ <jqt ^ I CTO- 68", 65",63", 61 ", 10 " . ^5Itf? 

9 tf?T 7 r?' ? lTt T r «T?T I *4 S'-'P'T -!> N% £Pr3 ^v^ftTST^TT 4ira7?TT C £, llC<M ®c*®i Rtcf*t <KH I 

(iv) ’iRpiRtH mj Wf SRlRs ^f: <1^!^#^ W i£RPtf*T4 

«t»lf<4 ^1 *fRfRt iSfft? S<Ri|, 3Tm, ' ! #t SKMOlii, ^4tlR 

^*tW»T9T[ p n' ^t?It ^tt I 




*8 Rl«s| stslcM sjt^tt 


(t 


(V) 


(vi) 


’ < P3C'® ??: *l(W^lP4 »lc<l 

<M(.s ?(.< I SftHs^Wslot 7 T\ > |?)s t5*fT ^if^xp Pi'sjiItj Pc* ?T*f 3Cs *ITW ifl?® ^ 

’s’®!) C4!*T Pcs ?T®f ?? I 

'®C.V|J3 »|>|flTl'®ll|v©|: ^3" | ^liter! slii 


; s?«h ,; $5fT9c t il ^c*nt liH^s mm %®t? ^cs ^ct i tij»i^-<ps<p'sc«ii < ^<i sst*( s 
<P s <P , SI f TT <rifs> Pt<i s lP s ^’fra ■'iPPTs’JTR «T?T | <pM c T, sMTSdl 
«tt ^Gimr ^isk «t?r i 


T:*tf?trc*tn% ^Igm* $«i«'iic*i|sti $ts $t< i sfrHlwint ?3?t? 

T®tT?SC s 'll i34$. i9<PC<P K|<p|f“|s RCS 3C< I U|<p|« ’Ipprs OTtT4? ■S||<l 
wlcn 9 tf?Prs cqic<p<i "srnr Ptor nf<ts ®tf?pr° :! tn*T *ttr <p|<i c f, s®rtst'tT 
P«((.<i«i ?OT3 sT^tPrs' iff ?3?Tf?r 5=n*ilC<ll ^tT ?? I 

(viii) '’iPw’ftR' Ph’Tct' #im *ifW®l <5«rlii ?Nt? 


sfT'S «p<nl<p(.«i?i fsFsds 9 lf?R^TT .st^f <Ml ??T l ^soK, <p«il «ps , i Pl?f*1t e f 
^£)<pfi5 *psM*s ^|p»ilc c r ->ifd<psl3 'smut ?WlTr ?NT 1 t<i<pI^j I 


*.o<t 

Importance and uses of statistics 

CWM ’Ts^lil sj<p ?1c<*l s fT?I <PlCST ^tf^Ts’fTK <M| ?? | Pro? ‘ s> Tt% 3 T°^iIC*itStf 5 J 3 

<ii<i?k '^k'lltH Wf ?OTf- 

(i) *tf3PTC?IJH *TH? WW *fl*l*IT *lfawW*T '^f)T t f Pfstj ^|»illst<p 

win? ^t? nt?mr 4?rcs Trrerct ?na 1*i raffed witr cw: 

(.<<Plfl WFTT, iPwa sI, f*W ^rsPTTT, ^rsRTT R’SilP ->ifW»lc3 W? 3 wt? ^rsjMtitg 
<1? PtfflC’tfl ’Stitt ’fftR^ilpKP 'aiyi^ih 9 lPbM*tl | 

(ii) 9 tf% y lX'*f7f ; T «qlc^<I sKPtPFl 5 ?ncst ^twf •'ipPr^’^RK ?It^? 2t»||>)p<}i fiT s 4l%C c f 

»P<pl 9 II«1»( <PW 9 llc<P (,'tt't? <IC®TO 2t c l<l»l, WflFa, a^Fi, 

^IFs ^.sslp ^IFs 2^1 ilC 1 >1^1*1 *1 <f>W 9 IIC4 I 2T , ‘1l > ip4 ^IFs PwttTCT? ■s?«'tj ^TSTTfST^ <3 
^iMso v lP J l°' a lilP<P ? 1 C<*1 C TT I st r Kls^ftf, 4pT, f*W, ^tPTStt, f*f?T 

^sjIFt TO W 7r«^ ^tNTT 3 •''mfc^TT^rr? ^IWIPT ’SRt 

fs 2ic<i i ?t 4H w i 







(iii) *tf?PR?fyR 'SHTHT ft'&sHW ^TI^MT 4C^: «i*lil r ii 4l»ilfe?<p <3 2}T^fv4 Rash C^TSf*?: ®PFT s f, 
^TRJ*T, '^ftfttll, ^wlft^skt, ->1 aj|«*i ft«sH $ fill ft ft<n<i<i ■’Ictt'fRT <3 *PTTWI4 -tfWfil 
f*Mr10f *rf5PMllfa<f> <M$M 44f I 

(iv) ftcsftc.'-f *mst blftitld f^R'^f, 4l*fft >llftw 

ftctR^f, ^cj<p ^T^TiT S 1 J3I ^TSSST® FfiyiM ft<p|(. 4 r?f <pIc«? ^ft^is^ilft^ v 1'4iFfi Slwl^ AC 31 

i ftF»tj ac<jm olfttl, c^JT’tM, ftfiwl*, ^Ntl^l-^^t, wir-^w, 3F?r- 

feRT ^S)|ft 4lc®! " s lt% y r°^fTf^T '44T '5C?T «ITC4 I 

<p4ft???R, ■ 44 , ^I'sr* a® s I ft ft<plc-t?r <pics» v lft'tt 5 (it 5 r <><aI*i <mI 4?r i 

(v) ^n^Tf-<nft7T3fi ’tftpR’OH: •sn^rai sTftw 4# sjgjish sifsftii-®^ ^ft< fift*Tfcr i c^r? 

■'iftts*i '5rc«T4 (/*t > C>SA 44 ->lilC3l<l C2|ftKfi I (.*1*1^: *l*lft > k c 1 $1 fiN blfetl "jft- 9 tT4, 
■■^]fi<p|C t 1 ^t^rsr C‘ s> rr*ll C<P<I 8|(.3il®1 r l 4TC^ I < ’lft 7 r°4TTC*34 ^T*tTW ‘iH-'iliFkl 5TO ’ifttac.'l 
Ta^-fti^wfl 9 tf?wT' 9 t, «TT»- v f‘rs<i ft>ih 8f5% <p<ics *liw»i i 4T4 wn^Ffitfi C4t*r ^rarr 
< lfti|| c f >1141 >b4 4*1 Cfi AC<, <|StlW<l <p »b| *1*1 4T i|*H ‘5T AMI <6! MCA ®1ICfl ^s. 

-tft<P 4»ICil -tft<P vfiiU 1 F*f f^C'5' *tTC4 I 

(vi) fffim *ira «a»ii<m fsfwrr »nra zwj ^r s ift%r i ftf^ 

'^t4?r 4l*l4|ftfi|, (MlOM •tfW <1*44 4<T? 2141 *f 2j»Fs ®lfti||*f 4*1CA 9 lft>l?^lTFr 
^t<r*54 4[fs4M (Tools) f44TC4 4 tws 44 i 

(vii) A|H4l’S4t4 ^4’l'»l>1 SMrlCT 'iftpR’fJH: *IMAI3?n4 '3|sls <3 4AilM "fiC*!!? %*14 1%f% 4C4 

'3lMl5l fb(M*l '5H44t'S4l*T < 3<lf»l 3 1 C'tCA *tlf4 I ' p lF?1 > l? , l)l(. r| *1 “<J“l‘Tl»i 4tf4” 

4<iS5fi 4C4 4TC4 I v£l^5t ^t?T, stC^lt^M 4T SJI^>Fs4 W 5 !^ 

^fsrat CsfW 400® 9 ltf% I Wf 2 ||^Fs<p 1 jPlf s l CSim^Tr?r '»il»nll '5TR; 5 t c®fw 
» ‘’lift ^1^^ ®!Milk«1?l ftwm «IC14l^r <MKA 9 tlf% I 
(viii) ar^ftlF®^ < lf^f3K: ^ftF® C^T 4T ^PSltlw^l ^i^ft^s 

’C)b«s|<3^|?l 4 c mT I '4 5 ftl?l 'St*l|-i}5, ^<<llft<P ^<T^I, Ct4l?l J< 2l«Fs ^Mc<p ’A^tT 

7fo§}^ if)^” 4fll ^ I ^S?li3l C<t>H ^It»l 'Sillftc'A ’ift-tv^ilC^?! 

<I)<^W >l4S?»(ftFti I 

(ix) 4H 1 3l?l«1 ft'9elC*l ’rf^R'sfjKs ’tlC>lf*1l4'l ^ ilf^C^I-^f^^lWO 

<i<^N 4TT 9 i4»ic< 4% c !> rwrw i ^«rr ^Aiift 

9 tf^T^llftl4 <)<^l< '4r?r 4F iJV l : 3l?H?l?l 'srr*JTC5T ^0^4 wfN’ >lil>l)l 

^Tiitsrrc 5 ^ < t s f ^ciic? i 



*8 Rl«s| Sft?m <\ 

i.o'b 

Functions of Statistics 

c^t ^tt ft*)w «iyi?ih *iH5R*otw9 sprsr ^rst i faj»j| 

OrSTTT 3T\®It FRjT<r c f <K<J <J‘l«lf < 3<^kl *1PUl^S 'ailC'llM S<H ^T: 

s«It (Data Collection): srsrsr srsr smt 1HRJ I t *\« j 

'sirs', sstt ^ Wi <p|c?l»i|q 'T?ff 9 t' i ^Ts’jfts 

SWT* sit*H C4T»r St^SRI '^T-iZFfC' s|T4T?T *1^sfcs (.*lC4M *^r c 1?I Flairs St^®! 4<tt'4 
■^if?i>[“■*!(i *-1 "5tt i sisi. ? ic<*i c rr?i Sc**»(.*fT^ Titrsr ^ptfs c^rcx f<c*fa ^ ®<psi, si -s 

R'te sK ?TTT S T ^<'&3|f»l<p ^fata S*JT ^TsiSt? '4?IT '4rtprt?r I 
s«|j stfetrl^r (Organisation of Data):^«)f)s ^sfy 2tf3Rim®r <P?ltt 

fafk stT’f I ^ W.^ ?R 5 |fts sc v lw srsjt C4R 2T4BT ^T-iZ[ 5 f& ai| cs? f^TT ST 
^IblS. <K<] 3 O^IT W >551 -k£j®fo *l|<PCq ST 3 T°t*tT f H' <P3l ?TT I ^ Sc^t^tT S9|T ■>l* Jly } s f 

■>i*rsTTaHi 5 fT 5 T® 7 fy 9 jsf ji[^<p <3 fjf^T f4*TT i9?T4 f<i*RTM ‘T 5 FT W^^RS ^T4 l 
SMJ ^ < f^T 9 f i T (Data Presentation): s»(T ^R^T? 3 stferaTS^r^ “'ll '=lf?I 7 r?' 5 TTkfter 'a|^>ithk*M 
sffr *(T' S T % 9 T?T 9 f i T I ^ sfT'T ^T <p , *' 9'OTT ^Tfafa'T '*i»j>ilc ,3 S*tT 2 )<t>lc“l?l 2 ) foil I I 
^ ^TR 9 ! SSfT Alai W<Tl u f >1 sRSisl CJT^4<iq, >lM^)4<1 c r, (I^tFTS fej si, as if* 

^TifRsr ^ISW-^T^T ^iI<m'* < TWi 3 2fT c l<® «iI<pIw <mI ■?¥ I 

serr fa$m (Data analysis): 4 4R*T t’Tgrf’fs c*R^ fafs^ ’t^fs (W cs^fkr 

SR^TST, f^3RI, ^fesisi, %|«is|, 7Rt*pT, f^TS^T ^STlffi? WR*T fsR»pr=r ^Csf W 3 
^fr? stwr ^rr ^?r i 

^mjf 8t*rH (Interpretation): 7 T° s )fts sr®T5? '£T^t: c t?r C^Jtl ^TNTT 8FFFT ^ 

9 Tf?Rr?tTT% 'S|*i>ntilc^ W*RT trr«T I 4 *fR*r 1%rtm c t4 siTsfRsr SJT« W1TWI<I 
^TWTT StWR‘43T ■?¥ C 7 !^'^iTsfTT ■St5 c r ?RIT ^TTT srR^ I 

i.o^ ' 3 T 5 l$f^ 'Q 

Variable, Constant, Population & Sample 

■&®T4: o«l<P '5T 5 TT ^'SRT *IT <Jsfs>, ^ ^T '<iu r il CSCR fs^ 1%^ 'SfH 5t?»l SC3 

slk4 I ^5pfT?, C^T >I4 <! 1 l<ll*l^) >|S|sl4 ^T 4>v|tf^Jd^sfsT fafssl iflSS > |i[C^?1 7 rtr' ! lC**i > ■'iFl'SlKI ?TS 
■»R4 ’t^fss ■?¥ sR4 W <R«T I C i ISI*-i—S||*iCT<l '4TPT, Sfcbil ^STTfit '5«W I 

t><n<K<p ^TTsJH^TS x, y, z sT^Pf Wf W 1 

xco< /*- <"' yfesiyitTlH 



tr 




1F54: ^efl? (71 <Pf“t% W i 44C4 ^44 <474 ^fK 4 9 lf?Rf54' «w^lii sitttf slc<P 

,244 WT I '=Ms»lt< 4ST5tt41 (71 7TW Wt 4f <7tf*f^T ^PI'lMC'St 1 '? fafajjitiP W "TI I 
4 9 fK 4 wtaosw «!4a»o *ir<mfo a W «TT, i24^ slk<p, (71 J i»i'» <Pf*lBi(.<p ,24 <P 

wr i cw- srr^wii 44 , 4 'S fj-iw ■'SirsfCpRi 4574 344 i aw 

444=14 a, b. c 44 2W*f 45t w i 

4Et4 (Population): C4f*T 44ftT pfbnP 41 ’TWWt f4ij? wRc^-s 4f44t?ft ■>r&Ms 
44*1 >iAifSc<P 44st4 4t 44Tf4 1 ‘l 4FI I 445^44 ^ < 1lHM'©t t llC < P 

445)c<P«l i£|<P<P <1=11 w i 

C544: C4I4 CJf'=fl<P(.**'P*l el^c-rsi 5 t4 444 'ai«j^i«tilc*1 C2f^l<PC**T<l $I^W) C44 WIT 
34(T> 445(4 I 'ilN C£f l =I) < P(. v M 2) (.is 4 el<£|$ 'WTT 4 aisles >24 34H5 >11-^) 41 344 I 
43*4 (Sample): C4T4 445ft44 34 41 34>lf44 <Pf*fHT f4=f!7l4 ^5f4r ^41 W4 sjfaR j»<p|H 4R*f 
I^^IM 4fll W 444 ^ R<ilfi>a T 3(°'*l(I>(.<l 1 ^ •TSJpT 477TI =4*fK •T^pl WTT ■>i»M(l<P'?i 
SfaRf^lf) 4R*f 4T 445ft44 C4l*T £4f*|ltT PfcwIcP W I 4t4 4^pT5 '4» -, fo 

2|fafD *IMC4 W3pTBT 34 34fD 344 'WT I 

C544— C4I4 Clft<PC*Hi 100 W ?l(35 45 Tkfcil 4f<wl(7l4 4f47 ^TC2Rf WIT C4S4 
SfaM^olU 10414 $13 PlBl^k '5Jt*TTC 5 I fa<llb*i 4^1 $(.41 I 34ft4 10 4pT $13 $yil 4*pl I 

i.oV b«1C<M 3<M<K«W 

Types of variable 

b°14 >a% 04M l 44T 

i. 344154 b=14 I $. 4°4sMlb4 b«14/ < lR|lll c MII>4 b«14 I 

4^*144154 0«14/ < lf<]»lM5lb4 t?®14 ^ 2t4l4 441- 

(i) fafwsjj w I (ii) ^falcerj 544 i 

i.o<6 '$ c 1 < llt> < T > 'S ^TvPllMtt?^ b^P 1 

Qualitative & Quantitative Variable 
® e Mlo 4 544 (Qualitative variable): 

(71PIOT WTQ'CPTr 41 P^HT 451 5T¥ *TT 4®fK 4sPTRT 2t4T*f 4^t 5TTT *TT f4§' C4PT 

?5f*fC§T5 r»fflca C2f% P)»1P 4<n «ilii alc4 Q 5 ! < 1 1 b 4 b«'l<l» WT I (7IW- CP^IT, 4TC4P, 45T, 
^••■pal, 4 c f ^ailfir c?«i<p ?cu? S 5 1<iIC' 4 t?«i<p I f<if»sj , 9'C c f5 fofat'o a^if^c^t 

<piST7TT Cif^flca <mI wt CJpTtswIc^ 1 'S'TCif'^t' (category') < 4 il W I 
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h> 


RRplHRlbR / RsRjNIbR B®TR (Quantitative variable): 

cr mc<m rhsIr RfiprrR rt rht rrt rir rRk r°rtir rrpt rrt rtr sic<p rIrrh 

RlbR b«1R <C®n I RlRRlR RIbR b«14 CRSH-RRR, 'Sfcb's! ^sTlft? I 

*.*o 

Discrete & Continous Variable 

RId^ W: CR W CRR®T 'srpst fafejf RsiK *JRR ■'jRR RH 5te®f <Mca RtTR slc<P f<jiw?t| 

ROT I Rfc^jj BRCRR $Rf*l% ~$TM ^R RRH^HsT (countable) R*fK fRfe^ B*TR CR 
RHQOTT SH c T RCR OT SOTT RRRf <Ml RTR I fRfejf b«1t<M ilR’SOTt RTRTR C OT " J ( i: fR°Rn' 
■?R I CRRR-CRSR R^£RR ’J&IR ^OTR R°RTT, RfRRtCRR RRRT R°RTT I 

'aifafo^y B^TR: CR RR*T BHR CRH RfRRCRR (Range) «KS»'S» CR CRH RH sjRR RROT 
RIcr slCR t>q<p ROT I ^fcj| B^ICRR RH3OTTCR fafojj i>«ur RHSOTTR »i a 

RRRT RRT RTR RT I CRRR- ^BBRT, 8^SR ^R#T I 

Measurement 

■'tfRRF’H: '’JR r*iRlfR® fRRR 'il r JRIT?l C4M ?Rf*l§), RU RT RlHrCR R°RTT RT 2} s)<P RfRT 8tRT*T 4RIC4 
RfRRPHRRT ^ I 

CR&tlfaR RTFRCROTR ROT, “RfRRT’F CRH tRRRRRTCR R3 RT rIHTOT RtRTT RKRTR RRT” 
asMeasurement is the assignment of numbers to objects or events according to rules.” 
CRRR-iRRftf R^CR 4>IR ^J&TR R°RTT, Scosl, fRHR, QSR RTRT RfRRT'R RRT RTR I ^RTH 

■'JHR R°R\T, 5w>' 0|, fR3TR, 'SraR ^RTTfR SJOTTCR^ iRR >i]RfT> RfRRT' s H I 

*if^m cm «cw 

Scale of Measurement & Types of Scale of Measurement 
< tfRRT s> H C^R: 

CR t«i©3li*i<p fRRCRR RHTCRT CRH SRf*t%T, R§ RT RtHTCR RX^fTTR 2fRT*f RRT '3R, RTCR 
RfRRTRR CHR ROT I RfCRf R^SfsTCR RRT RTR, CRCRH 2Rf*t% RRRf RT RfRRTR RROT 
%RTCR CRH ^Rf& RH*f Rtf*tR RTW RRT RR I RlRRTRCRR RTOTT RTR RTCR RRT 
■?R RtCR ’TtRRTRR cr* 1 ROT I CRRR- ^OT*^ <PC c 1 C l s?'?l HRTR 2}RR RCRR '^TJHtR Stb sl 
5 ^ I ^RHH CH^T RTRRTR RR RCROT I bbtslr RTOT Stevens CHOTR %RR f^1% 
RCR RfRRT' 9 HCR fcls-sIcR «TR <PWC?*1— 

b. RTR^BR CH*T (Nominal scale) aFiRR OT (Ordinal scale) 

'S. RiT% ^br CRH (Interval scale) 8. r^ROT ^br crh (Ratio scale) 

'&co* l ! i: Jjfa t P 9 ffw 7 f\*lT! 7 T 



5t*cl55 5f?Pre,'*l3l'T-sW5 55 


io 

J) HW3jlX» C^T: C5 «lf54T*H 5*fiki> 45# 5S 5T fbf^® 45T5 W 45# 5^55 

<M$M 415 45114 Cif%555 45T 55 Alt4 •-Hn->ib4 C45 (Nominal scale) 5C5 i 4^ 
C2f%f Y^IMIksfcM 5d5T C5 C4T5 44^4 C5C4 fsrcT »IK4 45° Cif^ts^TT 5-3 'M5 

55 i «at 5f55t55 «i^r*t* sit® 55i C5H ^#rf^4 5 #f 5T cc^rr^t, f^rrn, «5, «T5) 
45t ^rr?r *rr i C5 5 f4-C4t'i siaMka^i 5>4 555 , ? iiv5k 555 , <iaN 5fe° *R5, 
UiHIr 5 ! C5#5 *R?, f54, f*W 5U3? *iN^p<p OT1? I 

5) i?rfsr4 ^5^ C^5: C5 ‘'’tf^TSiT"'’IR" 5^1®!® 4*4'®1% 5§, <i(^S» 5T '#*lk4 C5f& C*fTT^ 54 5T 
54 C5E4 c^ir? va»»i|yiiw ->1 ls?lc»il 55 ®I(.4 ^s»f*i<p 7J55 OT (Ordinal scale) 5l?T l 4^ 
5f?rsiT55 5**ifik® sit® 451 C4H 5tf5l%4 s#F5T (C5T5, f5d5T5 «5, 4T5) <M5M 45T 
m *rr i c554-sjt® 55155 f»fac* *I40M C5t*r 555 fam 45t 5155 ^( 114^4 5f55T5 1 
45k-i -'ic<ii» 5T® ?li£# 555 ®i<i^lc*i 5t i*T\ nFfsr4, 55 -’i c<Tido 555 s|t® ?|t£# 

5*T° 4#4 ®Mt£M 4<U5 I 4 4R5 4f5 5d55 Y3f5, 4f5 5d55 5?5, 5®sli*? I 45t*(fA4 ®M J 4l 
ifl»!>i<p >[t><p CWI5 ^s5T555 I 

®) 53% ^5^ / CJf% ^54 C4®T: 5# C4t5 <5f*lcS>3 faftjta 45543f*35 5d5Y •'l^ka 

51*1 ^l I**® 55 ®£5 ^5T 9 tf5 s Tk55 BRl C5 C5*T <)<isM 45T 55 ®k<P < nlfe-^4 5T CJl^t 
->jb<p c^t •qw 1 4t5 stf$# 4<p<p 435 5jfc55 s 5w*i 44<p C5t4 >mm < n<Mk*'i 9 Jic4 i 
sfRsrrfsrSR? ca^t fsfm cwra 1 ■■sfetvsi wh ’tfertn, d^tfe? 

•r?t, Cif^ft f»F<34 cwra 5il??i c f 1 ia^ «|%im ^l'atfac® sit® sc'Ir ctT 5 !, f^rt^t, 

sttf^tf^4 Stj^RlT ^kat*r '43T m I f^¥ ® 'at 5 ! StfelTT ailwl® '4?T ^tYF »It I 

8) »jb4 C^®T: C^T ’ri?W !> R *|^foc® a'4f^' C’llf^^l 9 tl?psn'' 9 k^ SW't ^T ^ItW^f 

9 #^rr c f *315 am ■^ic-'t 'g* 1*3 1 4 M a 44 ■ 9 lf5srt ,5 t '45T ^tr ®k4 ®i*t*tT5' ■>it>4 

c^r <c.«i 1 cw ^*nc4 ■ 9 t5sr , s*tt *3?rt w 1 ^*5 c*k4 ■^ii<i<*ik i T *|4^>d4 ®it^raT 
Rt^lirA^ '5k^ m* <P^C® ' p tTl% I 'S'5T i T, i5»'®l ^S)lf*t AI-i’IRT CWd 
5nl?<i e f 1 ar®' a"4^ c*k^ a4C4^ ^twr 5T 515*115 5515 5k^ 1 sfeiii stf® 
^5505^15 %55 55 *T5C C I5 ? tlf®ff^55 ! ' StfikRIT (C5T5, f< <M 15, "85, at 5 !) ®ilMI*t 4<il 5T5 I 

i.io £l^C<M «(W « 

Concepts and Uses of Symbols 

5rt55t, a4ft> E5<P ^551154 3fH ' 5 t^ 5 t 5k5 I l<lfaf| ' 9 lRl5°5iM 5^f® Sk<jlC , l<1 555 a 
yMt5(41M C5T' , l4 { 1 13 'S c l<p«i f^feM 2k*i|S?«i 5U5 I a5lW C5T545C4 a4fD l5T*f5 Ib^ 
2XSummation) a5? « c l*pqc4 a4f& f5d*(5 n (Product) a5 5T?k5T 
5?f4®5C5 81415 45T 5T5 I f5Ci ^4 5 c l5Tt , Tr 55 ^TT55 445 f555T (Sigma) £'3 51$ 
(Pie) PI ^ 5T5^t5 4f455 ^5t^5d55 5T5Td5 %' s T^t'5 i T 5Mt 55 I 

Ji<T'fj wlyQ/iiii fbf&riji&i %<!>i*h! 
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■5R»r^t?r, c^T x t^RT n *r®fT3FW Xj. x?,-, x n . 

n 

(i) (?) x 4<r *raft, Xi + x 2 + x 3 + . + x n = £ x, 


^ x, (Z> "'■fST Jltw (Summatioin) Xi C^nlTFT i = 1 W& n 9 tW l i 

;=1 

n 

C^^TT^T (Suffix) I ^(,*14 ^tsrt y'X' ^?T ■'if?! < c ^x, x OT’ffWI 

n 

(^f) t>q<p x ilH'Scsilfl <C , f< xj 2 + x 2 + Xj H-hx 2 = X. xf 

<-i 

(* 1 ) '=i r j?ti' 9 l*l(. < i, b«i<p x k w *jlc.s 3 

k , k , k , - k V 1 .Jt 

X x + x 2 +x 3 H- \-x n = / X, 

i=l 

(ii) x ’srf^'CT? , 8 C T 5 W, X 1 .X 2 .X 3 -x n = Y1 X ‘ 

1=1 

n 

J”[ x, C3> ’tet sfsit (Product) Xj c*r*trw i - 1 ~5us n 1 fl ’t'st 

;=1 

W ’tit (Capital Pi). 

aHESilSSiEiilKI 


i) X ax ‘ = °X x i 
1=1 1=1 

ii) X ( ax > + b ') = "X x i + nb 

1=1 1=1 

iii) X ( ax i ~ *) = «X x i “ nb 

1=1 1=1 


iv) ^ (a.v z + 6 + c) = .\v 4- /?£> + ;?c 

1=1 1=1 


/i « 

v) ^ (<7.V, —b—c) = «X V i ~ /? (^ + c ) 
1=1 2=1 


v ff*PT?$T t7 r 











vi) Yj cibx i = ctbY j x t 

i=l 1=1 


vii) Yj ( ax 2 + bx t + c) = aYj x 2 + bYj x t + nc 

i=1 1=1 i=l 

n n n 

viii) ^ (ax z — bx t c) = a^ j x i —b^x i — nc 

i=1 i=l i=l 


ix) Y (x ! + y t ) = Y x t + Y v, 

Z = 1 Z=1 Z = 1 

71 72 71 

x) Yj (tfx, + /?_v z + c) = <r/~y x f + v, +nc 

z=l i=1 1=1 


xi) 2] ( ax, + by t ) = a^x t -hb^ y t 

1=1 1=1 1=1 


m n m n 

xii) zz «z x. + /;? ~Y. y. 

i=i j =i ;=i 7=i 


722 72 722 72 

xiii ) Z Z -w = (Z *<xZ yj ) 

*=i y=i i=i 7=i 


72 72 

xiv) Y (x t -c) = Y x i - nc 

2=1 2=1 

k k k 

xv) Yj i ax i ~ b) 2 = a 2 Yj x i — 2abYj x i + kb 2 

2=1 2=1 2=1 

k k k k 

xvi ) Z - c ) 2 = Z^ 2 - 2c Z/- r < + At 2 ; C^PttW c ZX = JV 

2=1 2=1 2=1 2=1 


xvii) 



Z^+ZZ^ 


Wzlmtw fsfsfrM' ww 
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o it ax ‘ =a lL x t 

2 = 1 2=1 

• sfsrH: 'sr?t ^T3>-x ^ n sn*PPJ$ xi, X 2 -x n a ^'3# 3^ i 

n 

;.x t +x 2 + . +x n = £>, 

i=l 

L. H. S = ^ ax ; 

;=1 

= ax x + ax 2 H-h ax n 

= aCx, +x 2 + -+*„) 

= tf]Tx, 

1 = 1 

= R.H.S 

.*. y^ j cix l - o'y'x, (grsnft's) 

1=1 1=1 


n n 

(ii) '^ j {ax l +b) = a^x t +nb 

1=1 1=1 

SW'f: 'STW^I , X-4?I 11 ?T°*tW Xi, X 2 x n a3b I 

:.x 2 + x 2 + .+ x n = », 

1=1 

L.H.S = ^(ox, +b) 

i=i 

= (av, + £) + (ax 2 +b) + .+ (ax„ +b) 

= (a\\ + ax 2 + .+ ax n ) + (b + b + . + b ) 

= a(x, + x 2 +.+ x n ) + nb 

n 

= a^x, + nb 

1 = 1 

= R.H.S 

n n 

.\ y ^ i (ax l +b)= a^x t + nb (sfalf*! 1 ®) 

2=1 J =1 


®5 ^ff^FT^lTtW 













5bt> < ’H 


i8 


(iii) ^ (ox, - b) = a ^ x, - «6 

1=1 1=1 

STsrH: X i£R>fi>"5«W*n?[ 11 7 R' ? fT^> X[, x 2 - x„ a >3 b >2 s ^ i ' I 

n 

■■■x 1 +x 2 + .+x„ = 2>, 

f=l 

L.H.S = y' i (ox, - b) 

1=1 

= (ax, - b) + (oXj - b) + .+(ox;, - b) 

(OXj + <xx 2 +.+ OX„ ) — (^> + /> +.+ A ) 

= o(x, + x 2 +. + x n )-tib 

n 

— o£ x, - 

J=1 

= R.H.S 

n n 

:. ^ (ox, - 6) = o£ x, - nb (gfsnfetvs) 

J = 1 1-1 


n n 

(iv) ^(ox,+6 + c)= o^x,+«6 + «c 

i=l 1=1 

sTsrH: '5R?T'3#, i>wx-4?r n ^rs^tr^ iih>i^ x,,x 2 .x„ a.b s c P®*if!5 .yw 

.\x,+x 2 +. +x„=it x i 

1=1 

L.H.S = ^(ax.+b + c) 

1=1 

= (ar, + b + c) + ( ax 2 + b + c) + .+ (ox„ +b + c) 

= (ox, +ox 2 +. + ax n )+(b+b+ ..... + 6) + (c + c+.+ c) 

= o(x, + x 2 +.+ x n )+nb + nc 

= o£ x, + nb + nc 

J=1 

= R.H.S 

n n 

y (ax; +b + c)= o^x t + nb + nc (gfsnft'S) 

i-i j=i 
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(v) y(ax, -b-c)= a^x, - n(b + c ) 

i=l l=l 

sW'f: *iOi ^1%, ffiw.v-fl n jq,x 2 . x n a,b 3 c fcHfc £p<<j> i 

n 

•'•^l +X 2 + .+ *„ =Z*< 

1 = 1 

L.H.S = y (ax, - b-c) 

1 = 1 

— (ax, - b-c) + (av 2 - b-c) + .+ (ax n - b-c) 

= (ax, H-ax, +. + ax n )-(b + b + . + b)-(c+c+ .+c) 

= a^x, + .r 2 +. +x n )-nb-nc 

n 

- a^x, -n(b + c) 


y (ax, - b - c) = a'y' x { -n(b + c) (gfsflfSf®) 


(vi) y'ctbX' = ab'^x i 


SW®!": *101 <pfi, (<pM C?si<£ x-m 11 ^Tv^lW x l ,x 2 ..V,. i£Rs a sb ^‘P I 


•'• x, + x 2 +.+*„ = !>, 

1=1 

L.H.S = y abx l 


- ab(x t + x 2 +.+x„) 


= ab^x, = R.H.S 


/. y abx t = aby'^x l 


(gfs#r®) 



















(vii) J^(ox 2 + bx t + c) = aV x 2 + b^ x, + nc 

1=1 1 = 1 1 = 1 


sfsrM: iic*i <*, WW.Y-fl n ^Tv^tW ^rslliiboi x l ,x 2 . x n ^ a,b 'S 

I 

n 

.’.X, +x 2 +. + x n = 2>, 

1=1 

n 

2,2, ,2-^2 

••*1 + *2 +.+*„ = 2 >< 

i =1 

L.H.S = ^T (ax 2 + bx, +c) 

1=1 

= (ox “ + bx l + c) + (ax 2 + bx 2 +c) + .+ (ax 2 „ + bx n + c ) 

= (ax 2 + ax 2 +.+ ox„ 2 )+(fox 1 +bx 2 +.+ fec n ) + (c + c +.+ c) 

= a(x, 2 + x 2 2 +.+ x„ 2 ) + fe(x, + x 2 +. + x n ) + nc 


- aYx 2 +bY x , +nc — R.H.S 

i=i i-i 

n n n 

V(ax, 2 + bx t + c) = a^x, 2 + b Vx ( + nc 


(gfsnfr^) 


(viii) Y ( ax , 2 ~ bx t - c) = a V x; 2 - b ^ x ( - nc 

1=1 1=1 1=1 

sfsrff: 'sr^T'^, n *ii r ^i^ *t*ii^£k*i .^,x 2 . x n a.b <3 c 

fi^fD ^<34 | 


n 

.\x. + x 2 +.+ *„ = !>< 

1=1 


•\ Xj“ + x 2 ‘ + 


, + x. 



L.H.S = ^(ax. 2 - bx t -c) 

1=1 

= (ax 2 -bx l -c) + (ax 2 2 - bx 2 -c) + .+ (ax,, 2 - bx n - c) 

= (axi 2 +ax 2 2 +.+ ax 2 )-(bx, + bx 2 +. + bx n )-{c+ c + . + c) 



















'5 5 1^ 'S RRjfl ifWT 


= a(x\ 2 + x 2 2 +.+ x n 2 ) - b(x j + x 2 +.+ x n ) - nc 

- a^x~ -b'^x l -nc 

i-i i-i 

= R.II.S 

n n n 

:. ]T (ax 2 -bx t -c) — a ^ x 2 - b Zx, - nc (sTsnf'T 5 ®) 

1=1 1=1 1 = 1 

(ix) ±(x, + y) = 2>, + 2>, 

1 = 1 1=1 1 = 1 


sfsrff: "srcsT c.<i*l r i x-^ n 7 r^ s fwsit*pr5j5 x^x, 

n Vi, y 2 . y n 


:. x, + Xj + 


•••>’ 1 +y 2 + 


+*„=i>, 

1=1 

u 

■+y„ = Z yt 

i=i 


, x n ^T'Rf t>q<i* y-<£Rf 


L.H.S= f i (x,+y l ) 

1=1 

= (*,+v,)+ (x 2 + y 2 )+.+(*„ +y n ) 

=(x, +x 2 +.+)+(X + y z + .+ y n ) 

n n 

= Z *. + 2 > 

1=1 1=1 


= R.H.S 


••• £(* +y.) = i> + 2> (srsnf^) 

1=1 1=1 1=1 
















(x) ^(ax, +by : + c) = cfe^x, + b'^y l +nc 

/=i i=i i=i 

2|>II 4 T: WC*H <pffl, C<PH &51<P X-<4^ 11 3 T°' S IW X^Xj.>£R° ''3T 9 f?f tJt1<P 

n 5 r°'5iT^ y v y 2 . -y„ a, b, 'S c PsifD a*w i 

n 

/.x, +x 2 +. + x n = £x, 

1=1 

n 

•■•>’i + > , 2 + . + y n = Z-^ 

i=i 

L.H.S = ^ (ax l +by : +c) 

1=1 

= {ax l +by 1 +c) + (av 2 + by 2 +c) + ..+(ax„ + by,, +c) 

= (aXj+ax 2 +. + ax ft )+(by i + by 2 +. + by n )+(c+c + . +c ) 

= «(x, +x 2 +. + x n )+b(y l +y 2 + .+ y n ) + nc 

n n 

= aZ x i +b'^y j +nc 

;=1 i=l 

= R.H.S 


^(a^+by, +c) = a^x, +b'£y l +nc 


(st^nf®r®) 


(xi) £ ( ax i + by, )= «Z x < + b iy> 


£W e f: 'ST£ 7T C^t»T t>«i<p x-i9<f n 7 T°s^ x l ,x 2 . x n ^ W y-iXl? n 

y r y 2 . ,y n a >3 b *jf& a 5 ^ I 

n 

:.x l +x 2 + .+ x „ = Z x i 


■}\ + yi +■ 


■+yn = T,y 


4y/vQwH Ufa 





















L.H.S = Y J {ax i +by : ) 

1 = 1 

— ( ax 1 +by 1 ) + ( ax 2 + by 2 ) + .+(ax K + by n ) 

= (ox, +ax 2 +.+ ax n )+(Z>y 1 +by 2 +.4- by n ) 

= a(x t +x 2 +. + x n ) + b(y t +y 2 +. -~+y n ) 

= a^x, + b'£y, 

/ = 1 1=1 

= R.H.S 

/. ^(ax ; +by j ) = a£ j x l + by'y l («fsnf*T'a) 

i=l i=l i=I 


(*•0 ZZ(x, +y J ) = nY d X,+m'£ i y J 


i=l y=1 


sfsfH: ^*T C^T*T o«i<p x '3<T in 7 T°' ? IW »i|«h>i^ x,, x 2 .. x m '3'^X '5ffl?T y 

n 5 T° :? tT^ yi >}’2 . y>i 


Xj + x 2 +.. 

yi+y2+- 


.+x m - y]x l 


LH S. = ££(x,+;>;,) 

(=i > i 

= Zfa +^i)+(X/ +y*)+ . +(x t +>>„)} 

i-i 

m 

= Zfe+^+.+ ^ i )+(>’l+>’2 + . + ^)} 

1=1 

= Jjnx, +£yj 

<-> V 

= I «*i+2^1 + 1 "*2+I>y | + . + | 


= («Xj + nXj +.+ nx m HZvIv .-!>• 

;=1 j -1 j=l 



















St* ■siwyftw «tar 


= n(x 1 + x 2 + . + x m ) + tn^y 


= n'^x l +mYy, 


= RJfS 


•'• ZZu +^)=«Z x <+ m Z yj 


(£T3#nj>) 


(xiii) £'£x i y J = 


m \f n 

2>, 2>, 
<=i A;=i 


Jj’Sff'f: »IC*i <pf'Sl, C < f“l r| X <4^ m 7 T?' S I) < J 1 ilI*-1 •>! X t ,X 2 . X m 

y ^?T n 3 T?‘ S )T^ ilH>|^ 


y^y 2 . -y n 


:. x, + x, +. 


.+x m = y]x l 


•■• yi + ^ 2 + . + y n = T l yj 

>1 

m n 

lh = Z Z x <y j 

;=1 j-1 

= Zfe) + ta)+.+(*,>'„)} 

/=i 

2 & Cvi + ^2 +.+ y n )} 


Z *,Z>’ 


' „ ^ f „ \ / „ \ 

x x ZA's + *2 21^ + .+ x ^Hyj 

\ J- 1 J \ j- 1 / V j- 1 ) 


(x, + x 2 +.+ x m )S-V 


iMP< 


= RJIJS 


m n f m n ^ 

••• ZZ^H 2>> Z yj (^ s ) 

Vj=i Aj=> a 














b 0 l«? 'S ftfofj s4'S1(.<m *JWT 


(\iv) X( x ' _c ) = H x .~ nc 

i=l J=1 

sfsfH: WPW.v-^ n aiM-naj? . x F c , 3 s <<p 


.*. X| + X 2 + . 


. + X„ = ^ X, 


L.II.S= ^T(x, - c) 


- (x,-c)+(x 2 -c) +. +(x n -c) 

= (X,+X 2 +.+ .T„)-(C + C +. + c) 

= aT x, - nc 


= R.H.S 


Z( x . _c ) = a H x ,- i 




(xv) ^( ax t -bf = a 2 ^ x, 2 - 2 ab^ x t + kb 2 

1 = 1 J=1 i=1 

sfsrH: , src 5 T <f>Rl, c4H b*l<l> k x p jc 2 . x k a 3 b T jf^‘ iS 5 ^ I 

k 

■■■x,+x,+ . + x t = 2>, 


.'.x, +x 2 J +. 


2 V 1 2 
•+** =2- x < 


L-H.S - _ b f 

k 

= ^(a 2 x 2 -2abx t +b 2 ) 

1 = 1 

= (o 2 x, 2 -2abx l + 6 2 )+ (o 2 x 2 2 -2abx i + b 2 ) +.+ (^x^. 2 -2 abx k + b 2 ) 

~(a 2 x^ 2 +<ar 2 x 2 2 +.+ a 2 x 2 ) - 2a6(x, +Xj +. + x k )+(b 2 +b 2 +. + b 2 ) 

k 

= a 2 (x,'+x 2 +.+ x k )-2 ab^x, + kb 2 

(=1 

— a 2 ^^x 2 — 2ab^^x t +kb 2 


^(ax, - b ) 2 = a 2 ^x 2 -2ab'^x l +kb 2 




















Si *> ■ stt ^ bI ^ s tf ^°* fyt ' T - 2 W 5 r *iar 


(xvi) WT W W, £ fi (X; _ c) 2 = -^ y;^ 2 —'2c^ J f i x i + Nc 2 5 

i=l i=l <=1 

&■ 

c*Kic*rcap^^ Y^f> =N 

st^rK: jiw <pr?i, c^f*r c?«i<p x-^?r k ^twsrf^prsj? x v x 2 . x k ^t^r^tif 

Jc 

^rti?Fw f v f v . f t c^m-r, = N c I 

1=1 

L.H.S -tfM-c ) 1 

1=1 

= Z M x i 2 - 2cx i +c2 ) 

i=i 

= Z(/a 2 ~ 2c fi x i+ c2 fi) 

= (/,*i 2 - 2c/ 1 x 1 + c 2 /,) + (/ 2 x 2 2 - 2 c/ 2 x 2 + c 2 / 2 )+.+ {f k x 2 - 2cf k x k + c 2 f k ) 

=tfa 2 +/a+ .+ fA ) - 2c Cfa+/ a+.+/a)+ c 2 (/;+ a + +/ k ) 

=z a 2 - 2c Hf x +< 2 zr 

i=i i=i i=i 

= Za 2 -2Za+^ 2 

= R.H.S. i=1 (sN^) 

(xvii)£m^(?r, (j>J =i, 2 + zZ¥, 

2WT: iiw <pfel, n ^Ts^tW Xj,X 2 .x H 

^ Z x i J = (Xi + x 2 +.+ x n y 

= (X 1 +x 2 +.+ A)Oi +x 2 + . +x n ) 

2 

= Xj + X x X 2 + .+ XjX,, 

2 

+ x 2 x x + x 2 + .+ x 2 x ra 

+ . 

+ X^Xj + x n x 2 +.+ x n 2 

= (Xj 2 + x 2 +.+ x # 2 ) + (x x X 2 +.+ X x X n + X 2 X x 

+.+ X 2 X n +.+ X n X x + x k x 2 +.+ x„x„_ 1 ) 

= Za 2 + Zl¥i 
-■{±^ J =±v • zx -,. v ; 





















^^frtrr 

DATA COLLECTION, SUMMARISATION & PRESENTATION 

4f44°44*T 4 ^iFsh 444 ts<f 4W5144 4f?PR44f44 "545 41 %4T3 4° 4? <Ml I 4l<if<<P 

4c , *'i > 4f44?44% F<u.?1<ic 44 fsf3 ?c,«il 4f<Ki^4)lF ; i<P "545 41 Fl4l3 I 

17453 ^cs 4° s ]?]s 545 «rc*tif^n«r 3 4K<> i 134455 5341*1 '4I4M 455 ^ >34° 

s(*15 l4jj?l>| spf^ s||(.<p | iK'l 4ic*flf45 sc4i*i (FlFHsJi 4**!^ *^T^ c tT 441 *1111 41 34^ 3^ 545 
4lf4f55 %4571f5fl 44I 51^ 4^]§1» «E*nf^rs i>c.4t*l upfS' 4?T‘IT i R 454, slC4 

3 T°f4'S ^i<i>iw 445*1 444 «mi 2|F3>iiI4*i4 <p<ii 4?r i 3fr> 44 545 FFn^UR i 

^ ^s^rtrr ^ c*rc*r 

• 545 >3 S(.4l*l 04lflC» l 1 451451 "44T5 4I*IC < 1 I 

• 4141*1 <P 545 4°5lC3*l ’I^Fs 4 c f«5l 44575 ‘ P 1I'S1C < J I 

• 414f*i4 545 4?$ C$4 4 4 Fa'8 C41 >jj<4f 3 4|^j|<jsff 44*51 44 Cs 414C4 I 

• 4l45f44 SC414 ^SRS'C^fl 40451 <P4 C s 41454 I 

• 41451445C454 84 3 ■hIviM^- s| 4414 41454 I 

• <414144 3 4145144 545 3<PS 545 4*TC5 41454 I 

• 545 4“5f544 4C5Jl'St*Tl*l s| 3 S4UJ1 4 ff f4l <MCS 4144 I 

• 4145144 S(.45 4°4C$ 4545f 45144 <Mts 415C4 I 

• 545 ^4^144 3 545 ^4^4544 %4T?rQ54T 4 c f41 44ti> 41454 I 

• C£lf s M4444 3 C2jf4<^i44C44 44145754 4444 4455 414C4 I 

• AlFl4M^i<p44 3 FiFsjj 4444 44Cs 41414 I 

• 444°45f f454*R 3 44145754 4*TC5 41454 I 

• 444°44 FlC<^1544 84* J 3 4C4lsi»?lsl 4444 441® 41454 I 

• 3<pfi> ^144°44 1*1C4*1*T fsf44 4T4 4 £ F4 444s 4T4C4 I 

• 545 ^4^14C4 C«T4 3 fR34 84 s ' i # 3 4C4l5v%r5l 44541 414C4 I 

• fF5J34 4145C4 545 ^4^144 FlFsjj 44ff54 414 3 4 c f*fl <MC.ii 414C4 I 

• 4 I s 3 453 41 *1141 3 4534 44lC4*f45144 '4445' 41454 I 

• '*441 3 4534 44444*14 84 s 44515 41454 I 


9W*W 
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Data and Types of Data 

44 j (Data): 

44T 4U15 4f44T?.l4)4 4(.<r*i c IT4 <pji>M t l I C4T414 4^44414 <plc®? 'ai^r-tiM CWI 4C4 C414 £4f“t%C 
4441 4W 41 414414 4M C4 4°4)| sj<P 41*^14 41 4lb|i||*1 4°St4 <MI 44 AIC4 T 3^®TT 4t*1 I 444 

4 op 4>4T ^cyil 4T47 fct«4 4faft> >4 < k < p 3 4Ri<iai‘flsT Z<rpf2j •>i*- , 4r<pa 4°4TPji>4: 41441 i iflt4 
^4143 <3 s'! I 44 l 

<141*1 (.«? c lk ^24*4 gjf^T 414 ^5s4f4t* : !4 414 f^fera 'Sptf 4a^F £51414 ^<K,<P«I 44W C4£^ 4s^ 41*1 
4:44 C4 4“4jMlb^ 1^4 N 41 4f4414 4°£t4 4>4l 44 ilC4 ^54T 4t«T I 

^C434 4444CS4 (Classification of Data): 

tsvijw ■spr^: 4rs ^34 m 4141 ^it fafst* T^»rt4 ain m 

414 i 4«ti- 

4>. 414lwTr4T (Primary Data) 

4. 414lf44 441 (Secondary Data) 

pQ( ^Cl<i 4 ,! faT <7f'S4f $£®ll- 
4. £fNf^ 4 W?Ij (Primary Data): 

C4 ^STCfT (.4114 4 '*l^44il(*'l4 '5tT s 4TC5t 41 44141% 4 4 1 t c f4 4T4?£5r 'SpT 115^4 4£4 4°5t4 441 44 olt4 

2114144 W 4£4 | ^ft 4°44 <P<rlfl 44 4f% ale, a C41*T 4f44l°f%14 44f4 St^Tt^f 441 41 44 4£4 
slC4 ?tT®ll»i<p 44T <rc«1 I 
§41444: 

i I 4)NQdM 401 cem 4*T8(. c 1l(.a 443R4lft ?kwl 414—iNfst-? ai«r<l «tMC* 44l4f4 401 
<>HI44A 1 5RTO l i4 f%4& 3Ca 4IC.>i< 4)f5f->||i||fsi<r> f<fsj| 441 4°5l4 441 SOI 2tf€ 

sw)lC<P 2(Plf>l<P 44 t <'il $c< I 

5 I C414 4044 1%<SfFt440f4 4l®f->iN(«!<p 44^1 Ff4 I <244 4f% 5 lt«r<:<p f4£5T f4?4T 

414 faqifaa aihlO 44Pff4 l4*SH>T440t4 f44^ 4C4 44T 4^4 4£4 i£l4T' 5 t 44t 

str®r1^r4 44 t i 

'C ’srt4jfsT4 4«fJ (Secondary Data): 

C4 44T 4 w I ’-T 4C4 4(414 ^{^4 Sj4lf*l4 4t 4°'»]fla 44t 4C4 4?<sl5 44T 44 4|vj<j| C4f4 

44m 4 Ua 4V44 44T 44 a| c<p 4t4)l44 a4T 4t 4wl'4 a4T 44T 44 I 







i I v5BTTC4flv4 4f4f® 8|fs<as$$ slt>t<! ^»|Cl'® 4T4f5T4 ®®ft fa® ^tfw SWHT 

8r^T*r i C4R 3 rc^t 4t *ifa 4^ ®4 t 4®^=!!? sjotshttsrspht ^c®' 4°4? 

4M sc<i ®t ?(.«3 '511^)1*1 <p ®4T | 

^ i ^Twiwr ' p tf% 7 r°' 5 fTT?r ^(wi <pfa ^TtfTW 7 r?4>i*i Rfsjj ®*it 4543 <pw *rn® i *iR 
(, < Pl r < 4 (.<i<i<p 4T 5 T\^T fast Skille?(>! S'S* ®s(T <H^li) <pw Sc^ *& "»lc*3*i <p 4T 4y^t?T <plu? 
44lt> ’5lT^i|il4 ^®JT I 


gfMf^ *f^if5" 

The Methods of Primary Data Collection 


Stiffs® ®4T 4°4c$3 ’l^ifi SFTT S'C'll: 

(i) ■'IsiMlil <3)fs»4s -s> 1^fc<*^ aC T 

(ii) ricul**? «iyi«tih 

(iii) 44*11 <p|Hii '5TT*tTC5T 'si^'-tiki 

(iv) J <l^k ^,4 

(v) ii I <1 ^ i ^t 7 5f‘ 9 l3J 4?4^ ^BFfs 


f*H.}| £ff^ir^ < t» '®MT 434 CRH *B5if®'@S®Tf 4*f4T <PHl RC°ll: 

(i) 4<tP# 4sfe4® 4<bm: ^ mfza; 4®iw 4t «t«i4*hM4i<fl <sMs»ic< ®*ri 

4?4r w i r i fast <wwm f*tar %^tT®H 4TC4 4Ws, ®t?r 4t 

4*lC<4“4 4 ch ®4T 4°4R <t>C'Sl*i I 4t® 4M fsf*l 4CH44T4 SOt4T "jftttl Rttl >lfW 
®9fT 4°4^ 4ft?f*r | 


(ii) ®l*pW*r: C4 44 C'4W S'GHtl'sl 44*114lifkl ®8ff 4°4R <MCS TjR 4T 
■>if5<p %34 |Trc<*i 4T 4T Rcb?* 1 4T 4C4 4£4 '5TT, C4 44 (®FC2F 4 Ml 4 

■srT*tTW ®sti 434 s 4*41 ^r i 4fara 4fs® ®rfe® 4t ®4i 44t® 4fW»ic<i 
"SR 5 ® WCWH 444 4T 4°f#£ 4f4& 4 Ribs C4l*r 4(f'S*il RhR C4C4 ®4T 4°4? 

<MI R 4 I C4M C4l*l SsiWisI <Jifs>4® ^farsl 4T CH4lM(4il 44*4 '4C*I4 444 
®4J fas 4ICH*1 slil ST<31C4■?! ■ > ll<!<l>s| <||t>l9,CiN ST«i> ’Iwl'-f SPIH ^Til<Plil ■?¥ I 
^HT®R4 ^TT m, ^ ^^fscs ^GilTl sk R<p5 '5T® ®8 ff ^45 *4 ‘FW 

s|<i tl<i' ! 4r*f4 4si*.>ii'Tt?f 4 5 Rt C ? rT4 ^4^ <PW»1 S|t<p 4MI‘•t 1 'aiyi^tiM <nyi I 

(iii) 4°lHI4l?lit »II^Jt»l 4|^*nH: 4 4^fscs ®»IT 4?4^4I^1 4Ctil5T%l "5WBI 4'4lS' 

Rl?T S-Sil'TlsIii Tffpf >t|*.'t>|?, <pw^ 4^y fereaMMlwii ■STT^fit^r <PW^ I 4tt4^ 

^HFlWil TOI (<7PPT-^|^V|«i||^l) ^ ®vfT ^4? ««l ^ 4^f*Ci 

Sfjf44 C4»f 45W, 4T4%T, ^TT^njft 4 c Wlft 4f‘m4t'3 ^S¥T ^f&® I 
i vjiiiQiiff- /5>/5ri/=f 9W*W 



9 t1?Pr?. ,! tyl*T-sN*r 




(iv) ■^1^1*1 ^ *1^r»t® ' 41 *% Stfsf^fPT 7R<|1^| AM "5lT*1TC5r ^T9fr ^r?.^ ^tt W I 

<PCM ^VfcciFsFb^ 7T9|T C<|l|r|-*|C>|1<J ^JT ^(^F^Fa, 'SrF^t 5 

'.f.<jvpFsfl f?R^ef ^ Atlfr (.'•POfl ^T%r »lM*P(,A ^3T I 

(v) tot<P aihm*© ^?4f4 9 1 ^iF®: <4^ ’I^FAC, A ^1 C*1 ^ c tt?I fWRM % 9 t?T ■ > J' v r<l -3 

fj# <pc?t vstwitc^ Sa-smiiM «n^rwr w i ^swnrr srtpia# 
9 J?f s r <pw (.*ps * 9 II^M l ^'^5' 3 ^S3f W l ^n^T^Ts *rsl*is <iIt?l^, silal'M 

^yr-tik*-i ^ ’I^Fsc.-s ^ty ^t w i 

(vi) c5l®iwh ,9 f^i%: ’^c'-kp ^rsnr s?<m) FsFscs "W ^Fhm ’S’sfy tt?.^ ^?rf?i 

w) (.FRic^M • > iI'*tI i s<pn ■’t^if®' 2)c?il ? t' <p?ii '4TT i loirs' ^rsnr 3 , *t?rt> ^r errc 9 ! i -sc^ 

’A’sfT 3 T?S|j;<p|^|<i <pv||<| s| ii|fsiii 'JjSTIT I 


*.0V5 sNw WSfr 'S 

Merits and Demerits of Primary Data Collection. 

T ®vfy'»i i *i > i ! tiM c^Rti ^isfR" 2 ksfy?[ ^?r i 2 tt«ffsRF"s^ry 7 r°'Sk??r 

^yy 1%^ 3 c<kj? i ^s^rt ^rt— 

<P. WPTf?f <nFs> s fy ■ p 1 «ic<* i P c t; 

*1. ? f c i r ii<pi51^ -5rr*nT^r «iyi«iii*i; 

S. ^14 »ll<l*P-s 2ft(^ ’Iq-Fa; 

■5. cFF' 1 C i Pl(.*'t -HIM*! s<pM 9 ftFfa I 

(i) W C^f 3 fa%C 5 ll 5 tT W; 

(ii) Tsf^ri^rw c^rr^m^rn: 5 ^ w=r %y? pfTsti sus ms 9 tT3?rr w, 

(iii) stwIsTW '^FsFrs 3 3^fy wf *it?r; 

(iv) ni’ty^ cstt 9 !^*! ®i ?r^f ^rf?r; 

(v) CS# '»l*pl'<tiM C'*>M c^f*f ^twr^l 1 
'3i^F<i<T: (i) ^if& 7fsr?r 3 ^i¥ 

(ii) ^yf 9 !^ otyistih (.‘•rwi ^ 9 f^i1% sfcyiT^ ^T ^rtyr ^tf; 

(iii) W <JsFs»>l s 9 f^ 9 1l iijB ■5T5 9 tfc^; 

(iv) ■ 4^5 9 tn^ 1 
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^S)T: (i) Tf^gf Q ^»lt; 

(ii) ^ ’l^fscs TTSTTF, Jpr 3 'Sjsf <FST cTR^t; 

(iii) i£lt 9 t 1 *f^' 

(iv) , 3«tTf^fa C^KST «S|f& % 9 tCTT®ft; 

(v) 8 c l<lt><J> a«t7 ^RSR? ^ ^Fsfi? 'Sifsf^r sf^Rjftsft I 
^I^f^Pff: (i) Stf$ W WTSRT f*-l»'Sl^T *TT3 '5U5 ^fTC^; 

(ii) 3tFs> ''llc-f "S’sR 2)ih<p|H ^C i i <: P ^TSRT ajET ^fT stWt*T <psk.s ’IR^; 

(iii) 'ai^ y 1\'s> ^ 'qyr-tiMw R*P(.«i f^T$' ’tR^ I 

*f. *t*HW% WR^T 'ai^^liH: 

^f^T: (i) ^ ’taFaca ^ltd<P "^817 7R5{5 TOT ^HTT; 

(ii) ^TT 9 !^ ^ r J k - > l3ilC r i3 c**i*M ^ ^ • l lf<l s iN*i<p; 

(iii) ifl W9|T <Wla ^TSRT ^fRsf; 

(iv) W 7RSJ$<}>|*J] 2 Ri|<T «?F> | na I 3 iH>r<M(>i« SwfT '^TT’sfTT-'fejR^f <M(t> 9 IIW*’I 

l *l 3 jF<1 *5T: (i) *m*S ^RH*FT ^Fa; 

(ii) ? f c 1*il<plfl W *1T ^?T ’IRl; 

(iii) «?*HFs> : 3R 9 1'*'p|«ja C#r ^TR^t I 
*T. 11% ^, 3 T: 

^%T: (i) ^TSBT 3 'Sjsf C^f*T ^TRsf •IT; 

(ii) 3 Trt'^Ffcr^“58f7 "’ll3¥T <TRT; 

(iii) C55PTW%^?f ^TT «TT I 

(i) 9 tf%c^f*r5' ^tr 9 T^ 9 iTa^ 9 fR^; 

(ii) ^ ^l^ifsca ^R*^ ^WTT fa'S'3 ?R^ ^T°5t5 <F3f ?TT ?T?T 

■ s jC?(T‘ ! lj% fwm 9 1f 3TT *llil *1f I 

®. iil^^pvs fiJTff^tTZT ^RSt^ ’I'^tFo: 

^PWTs (i) ^ 9 1^Fsca C^H 5 t e HI<p|<n faMl^T^TSTr *1T; 

(ii) ^Ra 'Spf 3 ^T5T?T ^ST ^IlC^t; 

(iii) ^S’SfT 3 fJT^T W; 

(iv) »c v bfl c 5 tT 9 i%^r ^ft *n?r i 

(i) 'SlfaiVs swll^ca ^ ’Iqi Fa 2R?Tf 5 T <Ml *TT?r *1T; 

(ii) «tC*it<P ^tr StWpT <jifici ’tRg; 

(iii) ^c»ic<p sTlf 9 ® T 5PP 5 J c feR^ 9 IT%; 

(iv) 9 t%^f*ry ^5^7 9 T^F 9 1I aw2 ^ 7 ? 9 1R?T I 

fbf&JW $t<f>{ m HI 



Sbb -smjilw P5 


*br 

¥. ( 


(i) up'US' 7T5BF 3 ^5T cTH’t; 

(ii) ^9 ^rarr 3 ^RC'-K^T aMT >R4p <P*!(.a ^ ' 9 l*frFs C^f*t 3 jf^gri^; 

(iii) C?f& '3tyr<tiM(.'*'Poa ^ *HatFs ^falTsft I 

(i) 5'0<l l tl'sl<l (.£Fu<H*l P sfTWT F$sP (7T ijHF^a »ff i£| *!qifaca ^5^ ?f^5p 

^?IT P?T P; 

(ii) ig ’l^Fic* irsfr ^ <pf& 3 tr^wT ^r i 

^.08 ^©WJ?T^S?T 

Source of Secondary Data 

■5IT*i >fai<P W 8f*iHa: »jfD i§??r ^(.a ?T?sp <P*ll P?T I ^PT— 

St^Tf*TS' ^STT; 

*f. ^iFpr I 

?p) £p>lf*F5 2|Fa&l(.*lfl 3 Wfi ^C*' , <P ^T5T?r (.*ni®l<P ^tf^FT *!3T P 

2 )fac< 1 t^ ’l?]^ a) W?T -srr^ifii<p ac v hfl fec/ic .3 9 tf?[ s tfp 5 ' ^ I FpI'ilPa 

fin 3)<pif*r$' gtfaxPFr ?(.» *wm <ii*i i 

* ^rtfsfa gtf^TFT; 

* ’iFlbKH! *TS3FT5 «tfatPFT; 

* fp*P sjfaTpMT i 

faf «3 S|Fac3^*i 3 »lM»l<P '5WFT ^?T 'ad(,®llt>*il PP ^Tt— 

(i) ^KjS'SfrfW 3t%&p: 'i||«3flf*4 Stf^rt^T CW: Wf^T^T, '*ll«'SflF*»<> P»f 

"a?f<FI (IMF), fP* PRP, ^nSBftfe^ ip PC?T (ILO), PP Q 7T°^r 
(FAO), fPs Pp (WHO) $*>iFt Pfw fpp? 3 pfa&TfpF 

3)Fac<p*i cpp ppfw ^sfy ^sp pp ^r i 

(ii) pmt 2 lF®»H: Ps'ilw'f c*T-<pf*i*l 5 T, P«Fi<i> >iiF^ji pp*p, psf wap 
*|RwPM ^jwl, f*W, pFfSfl, tft, 2 P, P^F $aslFt *i« c 1 Mcn?l <lFT<p fppi? C* 1 W 
ppfw HMT ^RSp <Ml * 11*1 I 

(iii) PT*)l»im>l^) £|Fa&H: PPWpff atfip>| (.<1*1*1: C5FTT ’iFl*)*, PFTfW*t Fl*ll*l, 
ft^ffrfppFT P^lMPT, PPpf 'fPr, PT°P, T>T CPS, ^TSTF a*j<(*i CPS, f^Fpr 

«*FailC*M «lf*WT-l Up P^Sp <J>p *TPI 

(iv) ^tW^Tf 8|f«AH: RF»s| SlFs^h (TFR: 1% % i£PT (BIDS), ^ 

If (ISRT), t% ^ PP ^rit (BARI), f^lfem -sr^ft ^#»R ^iiifvr 

Sjfa^lc**?] 2|fa c < l t 7*i C®lW3 P^dFi^ 'a^’lT ^Tyfip <*<!( <11 <1 I 




«l>[f<PT: 


&wni*flfsrq> ■'ifaftypr 



to wete 


(v) £|fs&H: l<f»r| WfafSj' Slfa&M (7T5R TOTO, 'ffat, t4 (.b^l-sl TO 

TOPT W5 ^5'rf§3r', «M>)lftl4 *1^1% «r»% stfT&RTO wprpr («1W 

3!fT <p<ll HT¥ I 

(vi) faf®^ *faj *tfaiW: *|ai *lfo<p|s W4TO stTO tot ctot t>l4fan t>llVtl, 
(Irofro s^ai fafror $!?i, ctoh <isii?i "rot, c^tt^tt ^®siFt 2|4 iPto w *rt c^ic^ 
- 5TT^)|ii4 ^tot ^fs'St? 4 «ii *rnr i 

(*0 

Sjf%f& WTO W «lR>AM TOR? t*R#R TOST TOT 3R5& 3 WTO TO »m4 I f?FS 
WTO TO TOT^ «tfW4TO WTO TOTH W3 W I (PTsFro ^StWfTO TOT %TO «f^t TOI 

'3ic r i < p 4TTOT?ft stfa&iwi^ ti^Fr^ wnrortro Itoto tint to wn> w «4 <pM <mI to w i 

W r iC<M <nF« > T5' 5 kTO c fT, •'ifQ's 4tfwTO •fit’ll >3 TOffc ^ailFt w*!*!* TOIT 2fW*r TOT TO *TT l 

www to i c<t* '5j2f4Tf*f® tot tot to to? ^ito ^ c^rro tot tost? tot wtt i 

^.o(t 'smdw ^tbt « %rtwf 

The Importance and Limitations of Secondary - Data. 

■srrofros '®c.v|j«q : Fpi^ r<*% ■>Thii<q-®i ®nw *i(.$s ’ffwrr^Rw wtomn o>w 'srrwrfsrw 

■QO*'J WWfW^tW I <p|?l c f W TOT W*W 3 -’•jJ<l*(it6 WTO?I W-SraT *j|*l I ^tt*lfi|<p ■«v|)C<P 

WNTOTO, C3*flTO c f 3 WtTTON irtwi fp^T WTO ^TON TO TO TO? CTt to 

c*rt4 toit 3 r°'Sj? 4<ii to <jm ^ tot cro ‘fwswcwr^tr to i ^R<pl°*f w^tfsw toit w'srw c*t 

Rf.W’JjN CTOT *TT C4T»T ’ifroNdf-lo WTTN TOT WTT «ITC4 W®T W TOIT CTO fwwWCWt^tl 
3 ■stTOPlPtT TOI W^TifTO WTOT WWTTO' 3 fu^^T WTO j j|3<T I 
TOfTO ^STlTOW: 

W^ifTO ^59|T WTO&T -’I^C'ST ^TsSt? <P<]| ^>lc t 1'S ^ r<P^ 1<P% -^l»Jt<jqi's| WD? I CW5IW: 

(i) WTOTOtf^j f®^^?TC*TO!jr<3 ^r^TOl?TOt(TO WTOTOl 

(ii) '0|'»M: CWllTOfCT WTO stfs^H 'WTPTO C ? tk^ ^*(7 ^r?.^ W?T 
*l!t4 I ^TO W®fT? fa»«l(.<ll'’l)®l W/W'TO I 

(iii) W514: WTO TO^T W4ifTO 3^ ^f°W5 4f >ffW 

blRil WPlft sNTO TOT WT3TTT J ll?l W I 4N c f 5**1 SJ4M 3SfT ^r°5jTOTftCTO 
*C**»C*TO W4T fro 5 fW r I3 C4M C4H '5t?T‘f «)I4M WWTTOTT ®lIC<P I 

TO'IT®^: iq To WTO TOT TO’ITiijt TO "TO I 
*1^1*: ojc«-i<P *1>l<l %' 9 I^S s ’I^F*C* 38tT7f»5t? *t><ll WTW I 


(iv) 

(V) 



St*> <#p??ptp-8t<!rp 


Oo 


^.O'b 'Q "STfajfSl^ mj "^SVlX 

Primary and Secondary Data are Basically Same 

(.<pH ? l(.<i*i ff rra ®t*Hs Trap# ®c<ira cpip' cp p>pt pssfc prat ^ ®lc<p stTPfpp prsp <^| 

■?ra i pt pc^ppipi-sTi sifs&M ^ p>pt facsipp 4M stt® wpk^w ^fpp fppps # c f <k<m i 
® t SiPP i# Rctifa® "SPI «p|$,6i<*nl 4 CP PTCP*T PT ^p44 PT fipPPIPT PtTPTCP #*H <pwi I ®IMIP 
PPStp'3 P>PT TJ^T '-3)3xPl CPCP CWPT ■?¥ I ®l* 1 ( C4H 4lfs> PT 2|f®&M fpSp? 5 lc<*t c t!?r 4lC®i t£f ^SPT 
pra^ra '44tpr cp sPjc^ ^®fi ppt ^p i p# str®ffsr4 3 pfprf# ®c v ira pcpt 

fafplpsf® C4t*T *lM4T *# I CPP^T <t<Sl<1 ? T®‘ 9 tT*f4Y CPPT PtP I 
cpp*t: ppt <ii4 ^fii ^ra 'iimra4i^l *$*Tpt Pif# prsp? phtpcpp tsfp Bff# pfpsrrp 3 »iii*i4 

J 1* JV ll<P® T 5PT iW <PMC?*1 I ^ ’$' S P SflPfW ^PSp | %> i£|<PC<M PlfPP> ®tfsra *1®<M| 

m 4 ® ®T -sfa na-ihii «t|*k® t>ra i «u*pi ®f* psspptp ®rBpt ®ijrpt ?c® ®’ 8 P P°5t5 
4W*i, ®C3 CP Tysfr ^(.<5 ^fi| '5TS c fPTC?ra <p!c® Pratfa4 ’ [ 3' 8 P I -^5^1° CPPT <llcw? CP, PTP# 4 ^P 
3 8ps|(ii<p asp <p|«r® igp^ ®Pr i 


^.OH w ?r?sK^ sterterflwr 'S tfip^ 

Necessity and Importance of Collecting Data 


^P P^Sft^P £tarP#Wf « 

CPC4M f#CP ■’Ic33 c tra ‘ 9 }<*| l, i ^C'll P^PT | s|s^ 7T9p gtc<j|«1^1<l®l ■3M'7)<PM I PfpPTsfPTP 

5 lc<*l c fra <PlC*T PfPPHjJPT <K4<l*IC r l3 SfPP <PP^ J' 9 J c f PPC’P'P SCM? "2>PT P°>P?t <P<1| | ®|s‘ CP 
C4fP PfPPvPllf'i'P f#P^ •5t? c l4l^lC4 f#CPP ®^p Tf?5t5 4<1C® I 

TT^jfl® ®^P fPC^lPP '4C4 I (.•'13 f#^?ra %^ra PTTPlt 8tll r i 3 f#P^ ■5j? c T <P^ll ■?¥ I Tf°s|^t® 

®c w lra #I^T®T 3 #4P®ra %' 9 t# Pl^lC®«l Trf#T5T fiTaP 4W I 

oj®^ 9 tf#° : sppT ^If®' 4C# ®®p Tf°5t5 ' 44 T ®fi>® i T||^<p ippiiip^ $ ^pirnpra ^spp 

TrsprPlf# ^5®P Tf»5t^ "4?lt ®lb® I 

^.OV ^TvSt^ J 1'4><^«l 

Precautions of Secondary' Data 


CPPP P°^t Pt Sjfs^tlPP ^T9P CP ^®P PlP^ra Prat ■?¥, * I C<P PtP#4 ^5py 4C*T I 

ptprfsrp- wcPra pppp ^fppt Pi4i ^ic^s ^p l<pg ^tsnpp^ pc?p^ i >#^spy ptpptp <p?ic® f#PtP 

f#PS'C I TtP %PP TpSpP tjfS PTPf 51 d>® I 

(i) pj^ncpp ^c«t*p: %cwpp ppvr rap.^1% cptp ptp#p> ®pt p?# w® ppi 

3 ®ra ■^w'p fppf 1 


S»w/*£rfts s ' 'if&KVSffi 





(ii) « 441^4 44 44444 % ^pr^r wi ^ mfm w *r$2te4lfta 

'aiyistiM C43t 4517 <H3i*i 44 474 i 

(iii) vsc^JTS «4*j4lft® l: 2{r9ll»i<p 49|j 'Q ■srT^sft<p »c v l)^i '^ s ti 44414 o<i4T«t ^ c<f*f ?c c 't 

‘4JT 1 14 ’Ift<5 ift *|1>(.B *11^4 I 4t^ ^ 44414 SlTSff^r^ 447 4£4 4T4iftl<P 441 

<p*il 5ft® 44 i 

(iv) 4C4J4 i£|<P<f>: 2{T9|fll<t> 447 £4 l£}<F>C<P <P4l 3C4U? 4T4ifa<J> 4C474 (7H^ W <H$|4 
<P4C® ?t< I *H 5<l 4£4)4 <S4$l4 ft<r> $t< 4f I 

(v) '®(. , <Jj5) ft^'@'®|: ^)ft<P -arerr <mI 4 *Jt4 ®<Hi4 f4*t^4T 4lt>l$ 4oC® ^C4 C4, 447 

>1^4 4^ fat®, ^^'4, <3 Stftr^P^SfT^ 43ff 414T 4°Sf?F 4*47 ®Ciltfe 144T I 4T 4T 

■srf^tft^44i *n<33lc.4 P 14 I® $c® ■ c tTc^ i 

%t4l-s> ^TM^T ?C5 ’”4% ^<VT 414 C4, 4T4sft<p 447 ftftftlw 4i4$l4 4*41 5fta 44 I 4I*nft<p 
^arcir <n<i?k<i<i *}t4 5c.$if44 ft<i<rs^ri^ %44 • > i a<p 4l?t 4141 <fi4 s n? siwlsti i 

oft mj $*T$m « ^tl ^THrewT 

Presentation of Data and Different Methods of Presentation of Data 

^vu5*r^m: 

C4R ii.pitf,iw ^*nf44 447 4f%T44t*4 ^rr*fiT3T 4?fas, 4$wi47 « 

f%i4t s f4 %4CTT^ff <pm wt 4^ic<p 447 %4^i4* : r 4 ft i 
S f4M®: *jft $4I«I a4i(<P %475r4*T <P<ll *ll*l C45T»T: 

"4. 4ft4°9hlft<P 
4. 4f44?47lf% (Tpf I 

4) 4f44\*ljlfa<P 414% 

t<pH ftftt5 ^f‘ic5i?i c4ftf*c.a ^»i | sii'o|« ^<p<p'8ftic<p cff^flcsi ftrc4 ^4? ia«ic< < lc4 ®4)t4 
4i4sftr cipfki >iifat?i ftic4 c4 4T4% 4T34T *il*t ®ic<p 4fa4°4tlfa4 >ii<% 4t®r i fa*i *i<ic^?i 
4t4% 4131147 ®4st<P %475f4*T 44 44 I C44T: 

i. Cif%44?t4 

ii. 4tf44TW4? c r; 

iii. ^PTs^rrf i 

tyfaQwH f&f&T 5/*7 




<) ’tf^sfyi^s (?rsr: 

^r, ^kt, «ifesm t^tffe M*Rtr fefe^ w few 

feonsm ^ri *rnr i i£it ?r fezrafqc<p ■'ife^Ts^frfeR ctr <031 «»iiw 

^FIT fe^felf^® (TT^fer <iH?lfl W «TK^ I 
i) '5ii«'AC‘i^ ii) sm^tir 
iii) ^t^PTvRTT C?RT iv) ^rfWo (R*JT l 


^.io 'Q 2|<pI'5K.'»^ 

Difine Classification and Types of Classification 


C*T ■'RifeR RRTOT C^M 'siyi«hlc*w <ps< P'St 5 Tf Cipft RT WT 

■ > ile?l(. r il 'SR ild<J> ROT I 

vSnl^H': >-3 <t>a? ^ ^fi3OT '3^1J.viJ' 7 r.fer *lll'-fl<i 2fT3 *RR -^•^lllf) SfRR, fe"J?fe, sTk RRRT '3|^>s<p|<f 

1Vilc<i R3T CROT RHR I 

GS^fclRRRR HR SfRRR I (RRR: 


C»NRl<P C2ffel<1 ^ <P’?i c f 


*T. t5 c l<l|tJ<P G3f®lo^<P<|er 
H. RfRRTRRTRP CSf 4 !^^ 1 

R. CSfefelR cjjfR^WT: Rfe CRR RRPTTfRR, 3RRSOTTOT OTfefeR RR?W RT vtWIRlfefaR 
^>11W (2f^l«t'4i<M c f RHT ^R ROT (Rt Cif%Wr c f^ C«Wfa<J> Gil'flRRHH'r ROTI 

'^fzrcs rrottIrot R«K, csferr, t^feRR, sfer fa»«> rm cjHflR^vRRR 


vSnl^t: feOT RtOTlwOTR fRSPtfefgR WRR°RllR RTRRTR (Tr^lTCRT ROTf 



&wni*flfsrq> 






OvS 


*lFsi<lat*i<1 ’ffW ^TRsf W 5 ? * 1^1 ^t F<*iW ' 9 lR<l'S«l ■?¥ aT^ F»F3ta avh'i(M!t4 

G^TW^'T <wl3 ^Fac^ -'I*4-fJr>»f<5<P <2T=fl<J«*•<!>«!®r <C P I I ^»IW<l faFajj W C-'IWS, 

fsrf^lTj, <in>l, aiM t®#F v lFsHW t> s u < M *!folT<T aftf^T ^RlRf «?*ii (7rt4^j, ^*0l, ^TpT, fSf«i 3 

$aj|fa ■>in<j<p|£'i CJf^tW^^T '43T W I 


W'fK.'jH* fatJl ic5<5\!3 *t*TC5 *fM WfsRT 9 tf%siH ( 

<TT^m?rr ■^c^it: 



*rH ytw >5ffsr (i*iw) 




broxslr 

^8 



b-8^ 


IrWr 


(«f) l © c t41W 

wra'TJr Q c i<it>4 scvji^ (,m>o£) ^ cif^tw'T <f*<ii ?rr i t4M ^sfi >iiRi^ i3<p49c t 'iic,4 

'S 5 1<lt?<p wHBj cwr-fw, *rsr, <P^I, c<i<ilfe<p w^r^f $ silf'7?i FaFaca 'S3 c 1<tc?<p 

^TM=f: f*TC|f <M|VI&»JH wra 4^3# CST^CSR 9 tFw 8 fTH Oo^T f»m*fk 

Gtffmw f^tTM ^C®TT: 


*nf 



^<? 

fH 

a 

la^H 

$ 

t«> 


c*TTi> 

'So 


(’Sf) Ga^]<JHi<M e T: C4H F#f£ caffata ®’sfpnf?RI W9FW aw 

'4<J i <r^jC c 'll?l "SlXSff • s TT®f^T OT^fT ^THTI ^ Fa Fa (. a av||»i|q|t<p 

ca%Jw? c r ^r:<p ’tftstr'ww csr^fa^RRH w i ^ w, 2wr, asR, 

$4ilFt C^f*!t'Si’fi C^lpipc® A’-Mlfe iiJ<Ji<J‘SC 8 'll’fl '5Ri s R 9 tf?RT c t<il&<p ’ftsfe ^FisiF* a W I 
4*ji*i($flH f&fsfcb 7 #<?>{ m HI 
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5nl^<y-T: fRCJf RRcilwC'R st^i^lTR *|o<wil ^R RRfRT 3C.*ll: 


TOI sRt 

TRTRRT (RixpR ^R) 

bo i£R 

*n 

io-^o 

** 

^0-00 

bn 

O o-8o 

b8 

8o-£o 

S> 

do-bo 

b 

bo <iR Rc*f 

d 


Tabulation And Different Parts Of Table. 

R^sjfR- -»T5iiH%<}i M»i% 'Sirjiii#) rR « <j>«iiw Rfeitti 

^' s T^f'®t i T SRItfflw* RR^fR^RRR RT ilf<!'l<J 1 M^'<N <: f <tfr| | 

^<pnj ^*f©fsr «n^t ^R^tR 5 : 

b. filial RR f*lWHN O. Rf?t f"lMNM 8. RRr s RT 

<?. f*lwl , il>i 0. ®l(^l<Plfl Rr?R 3J n. Rt^RI Xr. IjRT 

Rfl> i£)^f?> R#R RSRT (RSR ^RTT: 
b I s|iq<p| »FR 


| ^ 1 f*lWH|i| 

O 1 RR f*RRRR 

a i rrstRiwmisi 

8 i >iir<t rRT 



°l I RR?R| 


v 1%??r t?Rt- 

fact) <1 fwt (R'SUT ^®TT: 

b) Olfa^l W: 8lC0»4fD AlffrRR RR SJW RR'rRi' I #f (RTO i|ft14ltl 4 RTRr 

RR R <P«ll»l RIC < P oRT SjFsfb rR R toTTCSR '’RR RR sfRT 5(5® CRT §«l*ll 3 

f< CtRC c R <r»l c®i J jj<l s tT "5TT »£RX -'isjcsi ®$ ^cs» R3R Rtl I 

^) RltRRR 2)f®P ®lfa<p| R RR^R ^Rf5 Q «JC v ilfB>® f“lwM»i RRf 5lt>0 CRT 

fHwHR C’lC^R s|fq<pR RrRS R5W f<PSgT>| RRt® ^'•SRt R?T I 

















\s) Rift #w? c^ritfD >nf?R ^■^IrT ftftt f*iwHivi ®rw ^H*b<p i s^ics Rtf??r 

ftww ftwr fwor *ft^ i Rift f*i«Mtn ; aifa<t>i< RTsr«iT?& ^ir 
< p e 'iic i < c«T^rt w i 

8) Rift ’sRpitftR ftfsR U<m\« 3^ra ts<rc^ f»fQw> cr rt 

<21%a Pj»'s> <mi rr "jtcwc^ >nRi R^fti <f. c i i *a ’R^’ifF rir^r <i I *i f^r c<p 'aR® 

f*lwl*il(. 1 nl fttW f^fC.<P ®ttC^ I 

<t) R5R1R f*ftRRTR: slfa^R ftfs^ 4«11C»WI 'RS^'S* ’SRilRtflR faiKUM Rftfbfs -3 RtRT 
cwir ®r«n <pt , iic i i?i <4<pfT> ftwMR «rm '3iM*rR51 c<pi*i rjrtcr c^h *wwi 
W ’STC? ’ST (Tit WTR f*TCsttRtR CRRt ^ RTTR I S|ft14R ^R-RSRm <ITR?ra RRT 
: StR3 f*twHI»l ftt® RTR I 

b) '®lf®14W fRRRRS: R° 9 jt)i> ’S'«ii<i^1c < P slfa<p|si M?T<rS ’RSJR ffrfRRRI WT RR | ^s«TTC^ 

R^Rf^fe 3pRR 3 i£lt ’®T?C , *f ^T^TRR RRT RRI 

R) *i't<#tet: A|ft14lR fRRRRS RT SWTR CRlR RSXRR ’J’Rt RjTRTT CRRTR SftRlWR ^ 
s|fn<plfl fttb R?TTFrT ft[*lR S^RI RT Footnote -ail<PlCR CRRT RR l 
tr) 'S’SR iffRR: 4 sivTTR sC v lR jRR «i*ql? , a RRT RR I RRf *(R £lwl«?^l<l ^R?f I tRT 

Rlta-Rifexpiwi ' 5 fR spry 'Ryi^lcR rrirstt <kr i 

o* ^f^trrftrrm 'Q 

Frequencev Distribution and Types of Freequency Distribution. 

V3'S<|: MRRyRlT fRCR*fR: (.41 r| ~SRT ■>ll(t(. < l J ‘l 1 ilifR *•££) ‘‘flj ’5f°t*l' ft<t“W '5(°*f3Rl(.4 ’SSfT 
RSittR '«M^W 1 r# R5R1R BTR7 8fRR t#T fs^ 3 RCR RRR^RllR '5JT*1TT^T §R$rRR R^tR CR 
RIR^t RT3RT RTR s|c<p RRRstTf f'HC< 4 f i T <CR I ^RsfB 2fT ? l ft <P ? T 5 TI°'?ITT Rc < 3*1c*1 Cif^jlf^, 
biil*i 3 ?m?-*nr f*iwMic»i fs*ifD ®iic 4 i ic< ia<pfD ■ 9 j c fr 5 f f^wfR 

C3%TTf3, Gfffr^T4Tf?% tiT^T, ^tiT 3 ^TTs’fTT ftwHIW ’tfbft ^TTT »IT^ I 

’HRySflT ftc3*fR 'jt RCil *10 I *WT- 

i) Pifusrj 5 T c Pt^ fRC^R (Discrete Frequency Distribution) 

ii) Rfafusjj ? T C TT?’<5T fRR*lR (Continuous Frequency Distribution) 

i. ftfe^ n'fR^sfTT %4*R: C4R ST»fT ^TTf^ST S)CSl4(l5 Rt’fTt 3 ’STst < ir‘tT' ! #‘f 

RtfeCTT f^TT^ C*T ' 9 ff3'?rT ^THT alc<P fafejf 5 T c PTs’*TTT iRC^R '4TTTI C44*T f<lfwesj 

tjsn<pc<p s t £ Tr°’*fTT fac.<i •*rcrr?r %r^T' s> r '^rt '?c?r i i sstT -^iiRic® 'acMio 

T’s’in RR R?) s f»l£<l*R (7r*f ^RiRT^t I 



St* -smjilw 


Wk# *f e f^R<OT ftc. < Hc»l3 vs*il^<rt OTS?IT ^T: 


RS?tJT 


O 

b<? 

8 

*o 



°l 



ii. fi(.n*H: 

C4f*T ©vii-nlRKi 9 lRi^N('.<P <ps<p'Sf®T fsjj F»r| CJf^flc^ In »s* 4W iIn 5 t c PT°' a f?t *!HT' 9 1tf i f 

■nlfocii t*TC*f CT *tro3T m slc<p 'aifnlw?^ s t s PR?fif ^T l fnfojj -s ^Infon 
^»?r ^c.*-^ &t'i<p(.45 'iifnfttes) ’t^bTv^iTT fat<r*fl7 : i?r >n$i*ii <rat , 5t?r 1 


ftcnHc’is 5 n l^<K otshT ^®T: 


, .r, Sk , 

C3rwsrt 

«n^sfir 

^0-00 

<t 

00-80 

ho 

8o-£o 

h'b 

(J-o-'bo 

btf 


WR^nr tow «storied i 

Importance and Necessity of Frequency Distribution 
"“IIeta !<f»r| S'^ln (nc^TOH ^ 4 ? <i<$|fn<p c**tm CT ■^i<P e i <pIc®? *W 5 T^tJT (*ic*i*K 

»bi<p| "4^ ^5T f*TC5f ^ -s> T^t‘ !> t 5 T 4?Tf ^It: 

i) irshc4 ^Tsfty'S, >1 ^ s?c< l*tT -3 fnajh >i*-vs ityltn ^ 9 r^T' ! t»T <pcn 5 t c PR 18 lTt f*ic.n*t*T 1 

ii) © v Ih.<p C^TC^f <p<iI<i s?*n -sin^rty icn* s t £ T 7 T° :! fTT facn*tt*T 

<mc© 1 

iii) ffR^PT 'ill41W ^’Tgtf’Ts W ~SUS 9 lf^frt4> *tfojT<T I CWT-C4#?t 
^TR, fatiln, 9 lfn*ll®, ^1%sraT, ^c?|q s| 4 'inlfa f^*f?r 4?IT -nss? 1 

iv) fnFsji > ral<i r i| fn*ssl^c4 s t G PT°'®tTT F-icn'STTnr^ty <Ml "JR 1 

v) ? t t r y Ts's)TT f*ic< *R r m sms^st (r^tr © cm >n 3 styf© ■>i~ y i(.4 

ifRR ’tT'STTT ^TRTI 

vi) s t c T 5 Tv.' 5 tTr Rc.n"f i t ©e4tn © C4T4 sRRsT *j4 (.© ^il?l 4 n 4 on l 

&wni*nfsrq> ■‘if&RKpr 

















OH 


08 W?,^ir £ 0 % «JH 

Construction of Frequency Distribution 


1*1 'S v of?)<5 *fFt: 

oc*bs [<J*uPTi ov|i^^(,<p ulc^ii foRlca ^lf<3 WT'ST 2fsf5r <pq|(.>) 

%*T3t' < 1*T ^3T ■?¥ I 

t?jlf«i ft>4?: ''srs'o’Rf fVsk <P t il(. i i o*Mlfa<i C*r *tl*rfu *r®«q|«i ^1 <ic.t>c.ie, (TT <3hsi i>slRt 
l&c^i ^i?l(.*b c^rsfTM ^?r i 

v(«PTs 1 s{jT: ii)?fiT 0fsfD o*ltnl(.*l'S J lIC*T *T°f?l§ uj|Pi <jif.<i o£sff3 sW^r^TiT fec-W ook 

<P*llW f^TSf f^TSF o«ll*IIM*l Rr’iffco OT^fT ^?T I 

^Wl^'T: f*1ti| «i|ok ^fieri (.<Pl*i < PC e 1t®?*l 20 'SR F“l*-PC < T*’?I ^F^PfT 

^Tf (.■it)I OJTC5 I ^<pfi5 faiths] sfWs^tlT tsRl ^ | 

7, 4. 8, 5. 4, 6, 2, 8. 7, 3, 10, 6, 11, 8, 6, 5, 2. 3, 5, 4. 

*WWt*f: 8pr5 "3>WT *fFT = 2 >1C-41 to •STH =11. 

fnfiss Rn^Herm *ti^% 


^«]J 

SjiRt 


2 

II 

2 

3 

II 

2 

4 

III 

3 
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6 
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7 
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8 

III 

3 

10 
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11 
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1 
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vSbr 

M*mr<n ^(.< 1 *^ ^.'®r<5<i sna: 

sWa^BT fam t-a^k C4H f^¥5T C 5 ^ l «tfk*T?*tTFT sfE^Wsfa alow skiilQK* faFafl ^»i«i 
R faslalM vat ? m?^r f^npr fst% w «tr^t i ^m^nt f^na fsfk wts? w *(Msm 
fatJC 'Sllcsilo^l 4^T ^«TT: 

i) aRa^; 

a) Cif'ft^nfeft#; 

8) RFajj Cif%l ^IT fM?T; 

<J) 5 t B PT^ 1 *tIt -3 wlRi 'Sirt I 

f*H%: C4H (Data) *\ c<1 » 3 -n4T*in »i!c*i«i 9 tT®f<p(c<P af^Rf 4£*T l ’IFmc^ aW 

ca^t ?rf%?i aii^M <mi ^?t i c+m uar >iwftbiiM x H vaa° hm xl '5tr ac<j 
aRasf R= x H - x L 

G# ^sfJTWt: 

f^THTT C*T 4?jflt C3^t C5^ aXtJT WTI t^T WRm WW 3 

%*t I C3<l ifiJT W3 % 9 t^ ft»4 <R3 I >1^*13 uca CJf^Tt ?T^*tJT <jf& 4^ ?T C<T*ft 

^3?TT $fb’4 ^RT I 

«il<l<i, H. A. Sturges ca^t a^BT RHhra Bf*iy R^ffiRa ^pr spaa 4w*i i 
K = 1 +3.322 /ogioN 
va^JIW, N = *1'4alt<M vfl44 7 Tx'*tTT 
K = ca^t ^s’flT 
Logio = 10 r»l3<P I 

G# 41!% 

ca^t <J)lfe <i«ics C4H ca% + -%s> ilH 3 W® *Hc,»w aNVic.4 ^4T?r l ca^fa a» ^TNl 
'zus wic.^ "src*^ vstpr ftw va - 4f?' ca^f ^Wf "4?^ 4?r i ca^ft anFs <ia^ 71^4 >i»ih 

?iNt af&a 1 afk C4R "sar atft?r R 'jrt ta^x ait4 K Gil^lc* ata 4?n ■?¥, ac< 
Ca^t4TTf^ C.I I 

j _ R _ 

K G3% 7 ntf7t 







fap®:} fefo 

G3^t%t '3»< r t»lc< fefer <mk* ^ft cst^tewT < ’ti?i~ v lPi<p»lc< «iuII5ffe w i 

<zm*\ fef?r <mI<i >w*i cjf'Tt ^r-Ml-i <4^ ^TT^lMfb yc r( ^FfT ^*7k i f<wiM s!as 

<3Hlls ^<1 Cil^Tfe feffe^f ^rFTRFPJT Tjf& ’tq-fo <i<ir|^ <j>3l '5TT I *FtT: 

*) w4*$» mfe i 

^s) ^ ^fscs c^ft er%f % i N-^1 i ii *mS\ C2i^)? fei^hsn R^ic,<i f¥m ^t w i 

liTC® sfsrsr %*w^]»i|(,<p i£? Giffe 9 l3 < 3ol (2f%f «ra'^8» ^T ^?T I 

(FFFT: 





n5o 

\SO 

8o 

8o 

£o 

tfo 

>350 


<^i^fn?T \so fefa csffer ^ 8o wfFr ca% i 


<) «m^8> ’f#®: i£> ^Ifei (FFFT Ciffe '3fcb>T)il| fef»FF ^JlfDw ^ CJFfes 5 W ^¥ 

v£)^ 5'S s >?UjFI 9 t?R”?t ^T^HT Ciffel fepfe fel'T <PW I 
^Wl^r: 



&bb^>lT 


*is» 

'So 

\S<9 

8o 

835. 


^'stnFT ^o >£Fn *a> sfFr c3% \so ^ vsj» ^ntfrr i^fF fofer ca%F «ts5re1 

(t) *m?fjT « iJjl^VIl^: 

oMPTtf^ 2)fi)fb MM (FT (21% 'aia^'S* (7T Cf'ft <3l<i?l 9 f^§t <P*llc>i ^ 'SIR*T3 'S? r 0 <4<pfi> 
FilPl (I) fe 5 CF-SFIT 3FT I C$H CJTfe fetfe? bMft> T?lfe jl | [) fbC^K) *t?T ‘ s t^35T bjlftl ft>^»(l> 
d 111) ■?¥ I "yH < T3 2jfyfi>" CJffe ?m ?r°fst§ fe*T ffe ^FFtf <K3 Gif^ft ^FFTs^fTf fertW 

’kw’sT <p«itc»i iferfet GS^rfetftey (ffitw i 




8 o 




Slc*l I <&?•?) ?l ^T^SSt 

Some Necessary Definitions 

cjf^t ^nfes ca^fa Tre*fpT <rr ^«f^r $ ca*fta ca*ft 

^irpT i ^«fk ca c< rt = ca^ffa Sbb^im-ca^ i ^8-^^ ca^ 

ca^ = ^-^8 = ^1 

(23% C<>H Cjr^fa faipfNT 3 Sbb^lilM l jt'(b<i c , *lN l P t U4 ^ ^Ml «r*t CT ilM ■ 9 it'S¥T *ll*J 

sk<P ^ (2T^fa ?^«T I f'lCtJ-fl feM 1 (2f^t "Jilf® S <2f%■5T*fif% st j^ OT^IchI '5'T: 


ca^%n 

ca^>rof^[ 

^o — 'So 

(^o+so )/$=$<} 

'So — 8o 

(■So+8o)/$=S(t 

00 

o 

1 

<=> 

o 

(8o+<to)/^=8<2 


CJf^t (.<t>M (2f%f clWi 'SPfK ^ >T)»IM ft&MM 1 C2T^ft ‘JC'I I *t?T *I?T tj^iU <2f%f 

ftlpflsH■ s H 5 f < ptc<p ca^twh f$. J 1lc<l I 


RwH«t “V 

ftt<m “<’ 

ca^t 

*twm 

G# 

sf'PR.’sfjT 


<2- 

^o-\so 

6 

\5o-\5cS> 


'S o-8o 


80 - 8 & 

io 

8 o-6o 

io 


<zf% $m-. grr^caW^ir^i^~cii^i - ^i - iF^^Fca%%rT^?ri ca%%rr 
f*Wf?T% (.felt ca^t fajpftsiT <iR° ^5 ^ilitc<p ca% 5 w>-m1»I < 0 ^ I C^rsr^T: ^o-\So 

ca% f^^r ^o ^rr oo i 

ca% 'Si^'s* ca^t va^# ca% fa*i>fini ^ tsrmbrt ca% Sbb^im ^ 

*fl>l»l<p siTCT> I Q 5co-^1»il tjft *|*f ^r^flt ■?¥ ftspffar C®f^ o.<2 3 

5cc>^7]»ilsi > llC*T o.Q C*lT s 1' <P<lc®n <f?'^'S s ca^t <ilRi ■ 9 fT'S¥T <lUi I vfl»lC .<1 ca^ffa CT ‘jft 

«t|H 3 T°' s tTT ’tf'StlT *ll$l <2P^f ^ffaT'tT <C t 1 I ca^ft^NT *jfD ^f '^Tv.’stTT fec^l o.o(t ^t o.ood 

C^JT^t ?T R(.{il 5 t <p<u.® ^C< I 
'5'tl?<i e f C®RTt ^T: 


G#^tsrr 

(2f^^tsrHt 



\SO-\SSsi 

^<s>.( 2 -\ 5 ci>.tf 

8 o-8S 

> 5 <i).(?- 8 <S>.<? 




©aSWSfrft 5 ? ‘fliWJ’WW 
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«t e T 3 Ts?f3T: C<f>M CSf^lcs CT <p<i fD ^'Sfit sflW slC.<P if $ T c PTv'*lTr ' t l^ r i > i? , lTT <nci I C*TSR 

%*lwl'Q> R*’ C< *rc rr ^o-^<s CJpfte <t I 

t«i list's cw*t f*x<*fi7R ctpft im?tr ^njrei cttrmw c^iife® 

sRR^flT <C C 1 I 5 t c f 7 T?’tTT l*k<Hcwi £<&W CiT^fa 5 f e t 3 rc.' 5 RHf 9 i<f<JS r | 

Cil% stW^ CTT’IWO if C3% ^HWlfer'-s *1T'3?IT ~m I fs^Jf 

■>ll<ll®lir '5Jt*fJ£5T ^■ 9 f?T' 5> t I T <Ml ^C^l: 






io-^o 



io + V + *\ = *<t 

^O—*50 

V 

°l + b- = i<? 

io + V = itr 

<5 

o 

1 

00 

o 

io 

<\ + \T + io = ^ 

io 


«M^tjT c#t cif^ft £ C 2 f%r cjpft mi «r*r rr <r ^Tf»r *nrr 

caf*m 

15TW if C£f% *R? ^?T I VR'y = — 

^Vft^T: 


G3f®f^fRT 

«m??nr 

G3f*r 

’PTJR^fir 'SR? 

^O—'SO 


io 


'So-8(? 


iff 

*<t/M 

8 <t-^b<t 



^o/^o 


^rtc«if^5 «fcT3^rrrs 


(.<t*M <£| <pfI5 *PR^trT f*ic<*lc r (?i c*r (.<pH 
if C2ff^f5 'illC 9 lF*'P<1 J s t s Ws'*fTT <K.«1 I 

^<f*(b FWEt C2|f^ spR^lTT 


*t*pr?»ijT c*# ^m^nra w ^r xtcr 


TOfa* ^M^RsflT = 




<pfr f^rm^ra c*r <pfr ofspi ? m?-sfiTw cRi? st'Pt^ ^nx^r^F ~‘is<Mi!i w*t 

<P3l Sit^l sk<p *l i><P?ll sPR^lTT ^T I 

if Wpt C#R im?^T 

*r^r *t«wjr = x >°° 

'5PPT C2(f*l^l»ll: C^R 'oRf f^RTTPR '»lf^1<l > !f®f<3<P ^9 9 f?T' ! ’RR c**tm ?R Cilf'R *tfp RSTR R 

x?r, ®c<i (.■>!$ C2ffR oiTrsr cilf^faT <u. t 'i i 

(R5R: 15 - 20, 20 - 20, 40 - 100, 100 - 200 $ a life w c#r tpT^'T I 

fbf&JW 
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0*11*11 C 5 jf' 1 ^ 1 »il: <if^r C<frM Cilf'W Smj-^Ui! ^T frrjf^tsrT?! C4H ^<pfD ^T 5'S^ifD c< f»ic k fl*f®’ 
•IT sfTCT* ’$W SITS C^tr^TT C2|f*t ^nfS ^WT I CJlfafA *M?R*myT C‘‘>M S(TS C^TT^TT GJlfr sJTWT ^5T 
W^TT^ls ^RSprsT ^T ^RT^PT *TT Ss*) (Titles' ‘50TT *JTC^ I 

C<Pll ^sil^W 500 “Spr (.silt^ w!*1<P WtTRT 5 T c t 7 T°'*tliT f* ; IC<4 7 T CWT 


(T?I<M*j) 

Q*\ PWttT 

100 isrsr^r 

50 

100-150 

100 

150-200 

200 

200 - 250 

100 

250 4? <wf*f 

50 

C3# 

500 


£f^s G 3 f®r^TT (Class Boundary): 

7rT*n^ i: r$' f<lfw?{( WOT s T c t 7 T°*fTT l»U.<i i f 7 T «is , '4js» ’Hfscs ?®1?r ^T ^TTI <j|<iC<J 

^f<llH?E| b«U<M Sv|ic<p'S 'i|ri^S i ^fscs <PW ? T s PT°'*lTT f*1C<l*R C»f?l <S<|| S?T I ^C'^M 

CSjf'tSOTf <fR> ■’JW ^T ' P W"'T?I <'sf*-i^T efTt^ I ' J TT?T ¥t«T (WSW C£[f s t?I Sh>>TN| S sM *W<js) 
C2|f*T?r f-f^l >|ilH STT *TT I Soft's, CSlf*T?T St6>T)ilM >"fTC. V T AW V W< 51 CJjf^sT fajjsftow 
^W*ft*T «TT0^ I ^ 'SOT s)cs j<p CJjf*T?1 f^pffaT STS' facyil 9 ! 

41»iW ^TTC^T (WT 5 T 81^^ C2jf^W f^^rT 3 ’tTGTTT ^TTTTI 

^ s fK CT C^W ^<p(b C2ff*W, 

®t^A C2r%r fij^ail - — d 

sj<p s = 'S'S' Ci|f®W 'Sto-^lail 4- 2 d 

^*tTT7T, d = C^T*T CJjf'W ^TT 3 *W<1») C5j1*fa ’TTsfe I 

faciW -^lIO^Tlcs Citf^faTSTWHI Cilf^faT WtT CW^tTCW ^*T: 



i. , ” f^jpswgj^ 

10- 19 

9.5 - 19.5 

20-29 

19.5-29.5 

30-39 

29.5-39.5 

40-49 

39.5 -49.5 

50-59 

49.5 -59.5 


# 555 Ttiaf&F 'ifZFRVJW 
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ovfj gt* «frosj^ «?p^r« 2)at^%o1 

Importance and necessity of Graphical and Diagramatical IVesentation of Data. 

0*1^ « f5£3RT« 8|C?ll®t3l*|0|: 

i) OTtf ■'3 ffesi ^n?T^ft^t 3 R?f f*lFl>a (.p|I<K<P *tt?*tT C*f'3lT ~m I 

ii) <Jmlft 3 2t*IPl <P -, IC' , r^ Fi<pF C^Pt 3 Idi£ 1 ‘Sl'ilsjTT ’lNifa I '3(ls?<Pl 5 1 FlfajJ 2pf*t^t 
3 2t^T‘t*tnr i£i?r cpit *rr?r i 

iii) (?pt 3 fet 's?fF«i ’a'srt ■nRlirai i 

iv) CpfPfa ^iT^TW ^r^j^la ^«tr?f RfSji c*rc*T-?raM, 2 (^<t>, t> ^vf<p gj»Fs fjpftr 

■^T *rt?r i 

v) 3K.n<> ^WtT cm >3 ft>M*l >ll$lt*li s(.i»lfw t>*U4<l "5171*11 ^T 05 !^ Wf *TRt I 

vi) <?Pf 3 "srcstT ^5t?r ^rsror ?rw «t*r *=rr^ c tT ^tr *rntr i 3 '5jtsf?r 

■®t' 9 T3?r ^sr ^ 1 

vii) c*pt 3 f^ar staffs'^ spfc '5i«j|Fc*i ■ / ikl<n ^C?t 1 

viii) OTtf 3 ffrtj ~5U> Piq-l« "43T ^I^Sf ^ 1 

C*F^<I -smtlW W ^ 'S 

Description of Different Methods of Graphical Presentation. 

S 33 : 9 tfsW*hl(.*i scvjj^ 2typf% 3 S(.*ft*lT5 ^■'TfT f»fa <f>W ~5MT ^rr*m c P5’ fajjfpift^ 

C'PtQ'C'Tt 3K$l3 <P?IT ?Cil ®lk<P: 

<F. -illtl iC^ 4. smpttT ^t?^5T 5t. CPtT 4. CPfT I 

1hC» 0)li)'©c a 1C^ ^'fat OTSTfT ^C®1U 

'STWspPt: (,«p|»( sM^rptiT f r iC< *l(/i3 sjfi>fD Cif^W st'Ptphlw* CT C^TC^ 'STTsjycsr i£f^> ^<pfD 5 pin 
*ll<l ac**'P^ 1 ?M 2pf*fa <p$il '5tt a|c<p oi|<i act'll 3C P 1 I ^ *kfaca spWPttT f*lC<4*T CJffl^a 43l3 
' B tU5 I (x <5-stM-ei Cif%Tt% (Class interval) «£R" ^jpR 

(y ^**T) <13|<!3 'Slcm sN^TptlT % < T3f' ! t i T <J>M ' ! 1t*IT' ! ttf*f ITT WtT5^P3J SiTTTtT C^TF -s 1T3TrT 

<||<1 ale'll '3||<l aCPI^t 3(PI I (Tif^te'CPtT s ll<p|3 3>l3C c f 'Sllil ac**>i£| ^(.P|l3 '5TC s tT CTPt 

«nw »tt I "al^ ■'iNifafl st'WptTT FtcT'HC^ >l«tl>iFt CpfPf^ ^T3tt?T § < ^t' s 1»t ^fRT 

■as^S’ Wtiit cw s^rw spp f^ftr w ^rti'SCT^r ^<r 

W ^r I C^pT smpfTT Fiw*ic^ ^TSIK <2jf5*f& WstTOI? S^5T Cif% 

s W 7 T° , tTH ^rat^tTf^r I 

<■•/ •.£}*/■« |S/wi?i ,s 7 st^^Mt 
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<F. S4|*l ^lkk«li ? PPT?' ? tTT I‘-IC<‘1 , 1C < J 1 ^’f^PPT W I 

•sr. -iiifircm sus sm?«iir?^5f, ^m^strr c?pfTt^rrf? i 

*r. 'Siuiac‘ic^ ?J5wf*pf?r ^?rr ^trr i 


Wt^T: 


r^- 



50-60 

60-70 

70-80 

80-90 

90-100 

? m^nr 

6 

18 

30 

14 

12 




smstfrr ^<pc r i^i c^roi i^tjt (.*hii *pr ct sifafD cipffa ^ppt?^ cjpft 

nNlniRr <ps? ^ cif^ft sr*rcf^ ca% sifsfafrj- ^ i mi ic^iippr tofir 

-‘Ttw^ TTSJTf^SFlT > M £ 'IM^IT CTT^t <f>M-3 spPTx^fTT <V«;St ’tT'SRft ^TPl I ^5W*fT 
^PTStf’RPPl ^il?l«u ^I^PT^fTt <IV^ S ' ' a ^*'l <MC£> ‘ B trt% I ^^SPH CJf®ffaTTl% ^ 

<2l*ftec«ilc<i> x 'ai** <3l<^ si or3 slfsfD cjpft?i ir*ii(<'w<i y w 

<<1|<!<1 "^M*T <Mc s ?c< I ^ f^**j®C t Tf (PIT 9 ! ^C 5 ! ^PPl^lTf '^TTSTTT *ik<5 I 

'4T AC'AllV^ ^t'PTv^ fat<r1M*l & 4 1 r ll <P*IM SHi i£)f?> ^<f>fi> I 

^) ^ scslfw *m?M faW*HW ^<f>4i > lIOf 5m?5tiT '5TT*4TC 5 T , {> { 'Hl 

<Nl '*rt?r i 


^T) ■>ll3lC i H spPTvSflT 'siMfl >3 fife* £<1*1 Bs - > H(.'<ti *fl?Ptt 9 tT'3?It m I 

fa(,i| C^pT GJf'ffa WKSRTr?! Scfcalfl spPTvStJT f^CT*Pl CWT soil: 



44-16 

47-49 

50-52 

53-55 

56-58 

59-61 

62-64 

65-67 


4 

6 

18 

30 

24 

15 

12 

Hi 


£»^j/i<= f?ww 






















'S^T^T 8d 

$ca ? t' c PT° 5 tTT <¥^st ^5t?^T | 

swWHs ? 1 ^pt°^)tt <t?»ST wi?r s|t<ii®?^1<i aifa<p|: 


C7# 


sf'WJT 

44-46 

45 

4 

47-49 

48 

6 

50-52 

51 

18 

53-55 

54 

30 

56-58 

57 

24 

59-61 

60 

15 

62-64 

63 

12 

65-67 

66 

7 


fatjf 8pr3 5 t s PT° 1 *fTT faw*MW> sM^Tv^fiT <lv^d5i<l STT^fTW <MI $(^ll: 



*t) ’M’Rtffl' C^sfT (Frequency Curve): 

wrsiit c?m ^t -m i c*r ■sppr ^zr^ih >iii>it*ii 

5 t' c PT“ r *lTr fac«‘H(.<P <Ml "57T »Ic<p 5 H 7 T° s nT C?r®fT I ^M^R^lTT fac<‘1c r ^ CiFfft 

x <33M<1 i£R° a I cno sffi^R’StTT stfsfi* CJf^k 'sPTif^l y 
««ll<3?l ■^T 9 t i T <M(,a t!C< I W$':' ! H ^ f^jJSZFlT ■’WTRFW ^73 C^TRl C*T C^fT 
’tT'SlTT m a I C<P *t e l 5 T? ! l3T C^tT <3 C^I I 


JiT'fj <Pii'i/^fii-i /S>/wiJi ,s 7 




8^ «taf 

^) ^ ^T 'scalf^r ^t^PTv^fTT f^w*Hc<P 5 ff l*il <p-fics C^TsTT '8<r , 'j» v j.'*f ^fi<P| 

9 tl®T»T'^3 I 

*) tsra ^r^iwf WvSin 'sr*^vsrr s stp^ wgH 

m e n ’ft-sm m i 

*t) ^l?lc<ls ^M^Ts^TT f<i*l)Mc < P ®lf$<P ■'r&l<H fa'll I (/is ^tT^f W I 

^IWT: IfaijfalfaF® sfWs^TiT >!!<!% ?C» <iJ<pfD sH^r^JjT fal(, < l*f i T tsfa ^?F: 






















*T) 'oifar® C^rt: ^C*lllsi« sf'W^tit 1*10*5 *t*T <7T ^ara^H ^telc^s ^T W ^5TC^ «i(sr® C?T*JT 

^?T I 'sfe-sesr^fT '3l\4*T <M0» '5C S T SfsflTT fat3*f*T '5U5 ^O^lfs? I> ^t^W^RT fM?T <W0» '5^ I 

aj?t ^t4«t iif>iiwifes (*H'S? fast csf% 4 J|R<i \5Q5^tsn?r f% <> ifte' _ s[r 5 i*t m ■?¥ i sir® 

f<t**j^iJj? ’Wnapcsr ai<pfD c^stt <7ir*f 4<il w i c?r*lic<p c^ft <o*i 1 

"4) $4l<l ?TJq)»il, b 5 v i%, w *!^*) 5 <3 *1 »H4 3 , s si fa *MI *mr l 

^) ^ 4T -sCslfw ^N^T^RT faTC4*f*T '5*1*11 *Mls 'alfer® C^fT 'S[fa4l ' s 1l«1*i <PC?I I 

*t) *,3l3 > ll3lC*IS C4H ^t^PTv^lTT fac<*lC*i3 uq>»io < llfst'S 5 t c t 7 r° , lTTW^‘ S T^T‘ S ^ 5 T <Ml *fTTT I 

w^tK.'sHs ftoK fto < H*io4 cto ' s rr s ow ^' <> f^r 9 t*f ^ i 



50-60 

60-70 

70-80 

80-90 

90-100 


6 

18 

30 

14 

12 


^PTWHs 'aifa'S C^sfT far*fc?I^ *I*HI '®lf®14l: 


, jj 



50-60 

6 

6 

60-70 

18 

24 

70-80 

30 

54 

80-90 

14 

68 

90-100 

12 

80 

c*f# 

N=80 
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fuum -stniw ^ ^ ^ ^fat 

Description of Different Methods of Diagrams. 

^5Vfr Tjj’sfgT’tt'T i<r»sj fp3T fflfsjj C'-'l'M fl)fl$is '5CW sltfl* I ^I?T '5IOT FARRS' <P(.<l<pft> 2f*fR: 

<F) Tfof&sr (Bar Diagram) 

<) <sl<p|fl ffesi (Pie Diagram) 

Krtslwi (Bar Diagram): ->i»i*iF»r<3<p ^hr*r<3<p ^sfrc^ weffeiSBi WT(?r 

% 9 H$T‘ 9 f*T ’Tftr i c?<n c.<p^i '5jT i r®f«n c<p <ps<p$f*T ji»iM 2K.'$fl 'srfsfTW ?l<p|*f 

wr ^?r i wsf^ra Jw b*ic«>4 i f<KOMfl «^y 

<W v£l?T Ifl'cslfl ? weN c r i<p»lc < i C*tTTT I ^ s c.a I I*f^ fcf*1t2ifl ■g'l'il <Pfl c s 

ffsfc>ia *p«l CW I 

TT^fra SPlT'Fs 

ff9fe2f 

c4lR<p 

R(.t>fl T>T flips ifafl f?-i||fl CPRJT '5t?TT I sv|SC<P WQfbMfl ->ll?lc«n %' s T5t‘ s 1 3 T ^s?f- 


-m 

yr •tip'oiR 

1972 

50 

1973 

60 

1974 

71 

1975 

75 

1976 

80 


X -3 y sfTJF flpicil ^FQf53T ^sjfat ' 5 tT: 



tbi yyyftufa*? < lfet l ?f\*IJl f i 






82 ® 

*T) < j'Sl3>l3 fe*T (Pie Diagram): ’®^tPTt%r fafajj %*IMc*i3 «jac<F> 

«J>OI<ltf5 ^KPf fnw ^ « W C*I ffesr 3H«!l3 w ^?r <jsl<M3 fen 

wr i f<r»si TjHi'-Tioki ji'i'ii w i <5 (.33 c.4c*a ’iffern 360° i 

&G* ^Wwi C^lfe ^TTC®f Cn*f*T fefe§ ^HllC.*^ ^l^ulc-ra 

<J> S <P8fe ^SJ?C*r 9 tT'S¥t ’TTTT I i£|^ 'SRt*! ^lCb ^(.M3 -’ll 3 It'll fefef 5 ! <P3l W I 

C^FTiT « ^^’IP'fnTRf < lt?H»rT c f / i£R° CTfe ^' s 1M(. r l3 N '5I?T fe?? ^a*INc,*nl *1 Rule'll 

<(.33 (. < J>(.*a3 f»l3lRl's C^k c f^ 0 = — x360° 

5 N 

■^) 'ai^l A’-tiC^ <313*13 fi>0S3 ^*1101 ■ > ild<p»lt< C f f s llC r| l *11*1; 

*T) C^H T $’®iT ^f§3 fafejj ^°s*lFF W® 1 ^*f?I 3 fesjaal t< C c r a fTC s TT *TRTI 

^^j3*ff: 

^) ^tr 7 T\' j iTf nt '^‘ s it e tT 5 t cnf*t son < 31 <r>ra fen cw^ic^i »rt i 

*t) ^5T 9 twfe Cn*f 3tfDq | 


anl^3'*f: f*iu>3 A v bW > «J3 I<pI 3 fe3I?f ‘5Tt s )TW "^‘ ! T ! 5T‘ 0 T*T '^RT: 



d3<pfj WiyQtflil fof&Ji*! Q 1 < 5 /'•/*•/, 
















Sbb -smjifw 4%tS4l14-445t 43 


(to 

Ok « «jar 1 M « *|3Rs ^TSTtm 

Stem and Leaf Display 

■“(NT -3 434 <i»ilc < W ^t^PTv^TT fac.<404?F 'ailw^lt alfa^l f»fg<p 44% | ^ H^psca 441 
fac<i*MC4 43031 2RX w 4W04 441*1 ‘MO® 41% I 44%ft <04(1 *1141 2|4t *ft4lf4a 4404*1 
4*54 I 4ft 444 '5 \bM»i <pw*i £R> (Tukey) iM'l 4104 i 

434 (Leaf): *1141 3 434 <t»ilo<o*r 434 (4T 4141) 4041 a4<ilfoi 04 041*1 4t4jMc*« 0*14 
4°41 (.<ia4i-27 *i% 44i4lf44 k£)<pfD ii h 44 »(.< 7 ?o< 4 i3<p i 

*1141 (Stem): *1141 3 434 4HlC<0*l *1141 3041 44i4l%*l 04 C4t*T ?R4s|illO*1*1 444 214 4 
i£)4Tl%4 4°4 I 044-27 44141(44 >-Q <pfu >IM $04 2 *1141 44 I 

44 3 434 1 34 1c<ic*f 444 4148041 SqN»lo<i (Vertieally) 44(t 4T044>ft4 %0F 404 I 44 
81044 444 404 414S41’J 5 f 42148041 ^ *1T4T4 410*1 2)044 44 >34 4Ni»ft4«l04 214 ft 
4(404 444 I 2)0403 430^4 44304 C4T? 0404 4^ TZF04 4404 "54 I 

O© *fWt 'Q 4^4lC4'S^^‘ 

Importanee of Stem and Leaf Display 

(i) 4(441 f404*t044 4^*1 <s?hc® *1141 3 4214 f44Pf 4t4*f14 I 

(ii) 44141(44 4(444 f4(44404 2)ft4t444 ^(441 4104 | 

(iii) “54'llfel 44S044c<p^01ii 2)4144f4fl044 WIT’‘114 3 424f44TPT■S4 5 lf>^J c f 4441410 s ! I 

(iv) 2444 ^4^1404 *H4 3 434 (44114 441® 41444 ^(i|<f»l 4144 404 I 
^41^44: %0^ 20 814 ^1034 C4H 214ft 4?ff4T4 413 444 04341 34: 

65, 70, 85, 45. 50, 72, 60, 52, 60, 32, 80,42,55,60,65.20,45,55,68,72 
44104 *1141 3 434(^021^4^144 44 I 
441414: 

44104,^3444141411 = 85 2|4^ »$ij i>V 4414?4Tt = 20 

*11413 42)4 f52J 


*H4T 

4214 

444?4n 

2 

0 

1 

3 

2 

1 

4 

2 5 5 

3 

5 

0 2 5 5 

4 

6 

0 0 0 5 5 8 

6 

7 

0 1 2 

3 

8 

0 5 

2 



C4lt = 20 


435(44 (Key): 4|5 4t4l ^414 45 

‘‘ifefRKFT 




^*ur?r 

gt^sRr 

MEASURES OF CENTRAL TENDENCY 

_ 5'®IT 5 t e Pl?'?tTT |T^C<*R £aR 44?. OT^ S 'U s HC i l iRc^ 4 ?Rf3 <pw RRsJs 

0*1*11 4R i f4?j 5 tff*ff^ faRfe ®?MM ^srt (.<p‘uk sir, c<p‘al^i srtst 3 (.<p*al?i 8t4 c f5R 
«lf?WUf ^5?RT T<I<pM I , «C V IW 4'4fr> silCKI - , ll?k < l) '*l®f*HVa (RRUl 44? §p)n|^q<p 

(.<p^1<i 2R c r5H ‘ B if%srr‘ s T *iM<p -mMIw wri 4R i 

^ ^yf?r nt£ c*rre 

• <.<p-aR spRst <3 c.<p-aR 8t4 s isM *tfoiN 4444 4*105 *lfaw i 

• (.4*ijl<l 2f4 c r5T4 *tf34t*l'3I p fl4 4 £ f4t 4*1 (. * 41*1(4 I 

• 44 5 fr>' 4pfR 4^54 2ft4lW^t4 '8 c 1l<«fl 41144 4?K,S 9 II^C < 1 I 

• c4*alii SR^TST 4f44ffl'St?fl4 $ c 1*Hl^i*14 '^IlCTIMI 4*K.i> V 1I*K < 1 I 

• (. 4 * 331*1 srtst 4f44t*iwn4 ^f44i s 4Rf44i 4 £ f4T 4 * 1 c® ^l^c< i 

• *#lF*4 *)Ob*l RRBs 41 «uTl<ql 4 5 f4T 4*1 c® ‘®11-sic < i I 

• «r ^iwiRrs 45 -s 4R4 2 tc*ii®wl<isi 4444 4 * 10 ® 4i*u.< 1 

• R»i«i<p fRltr 4*u.® 414R 1 

o.oi sr^t^r vs <>r1^5rt<t 

Central Tendency & Measures of Central Tendency 

C4^hf SH fc 1'®|: C4R 44 R Rc<*R 4T 4i4)-ri|(*ic® ^ (.*149141 'SJT i T 444 I W*1 i£)<r>fD »iH C4C*£j 
444 I (,4M3*I whfD(.<p C4#4 4R 4R1 I C4-al<l sil(M*1 t>§F?(.4 fR4*fR4 4T^t STRSOR 
i94fo® 41 *i^Rs«lt< 4l4C® 514I C4#tr *ilc , 'l*1 Ft (.4 R(4*rR4 <lfa 4RSW i9<p1ups 41 
«l^)'^s«lc*q 41414 ^1^1 41 St44®lt4 C4*al*l 2t4 c l T 5T 4OT I 
C4^fa £M‘1®I*1 ’’tf^rfR: 

C4R ftt<*R 41 "®’®MllflCs '4C*14®t'Tr *lM 4IC4 I ®ll<1 ^<pfD aiM (,4C*a 4 Ic4 | 

C4I*g?r i)M(bC4 (.4*§Ul SIM 4iR I (. 4 * 331*1 M|(M*1 tr§R(.4 Rw*lt r W 441 siMtJWt ^<pRs 41 
^^l^s »lc.<l «II<F*C * Utt I C4*yk silc*'l*l Ft 04 FiC<4R4 4lf4 'STRS'CsTr ^‘pfirs 4T 
«l|4|<l ^,h?I 4T 2M C I41(14 C4#?T SpT'TST <C*1 I CT >!4q 5 tTf £ lF*4 IC'l^T ^IRTRI (.4M 

SC*!!?! C4#?T »ih Im 5 !^ <mI W alC4 C4#?r 2f4 s l i|<t ' c tf%sjf s T <JC c 'l I 


sW*W 




sfsfsr 


va.o* ^fat 

Discuss Measures of Central Tendency 

c^ht *t%w <t i ^rr- 

<P. ##5^ (Arithmetic Mean) 

*T. ®>lfaF®<p 5 T® (Geometric Mean) 

*f. ^ (Harmonic Mean) 

R. ^r*(M (Median) 

$. st5?Rf (Mode) 

*#rfW *t^/«lf®r® (Arithmetic Mean): ^sfpnfe®' wsf^T RR ®rtw ®lci*i 

TRft^ c^lF , ’R 7 T°*f5T 1 3RT ®T ? t <pw C*T aiR ’It'OTT *llii ®lc<P ^ ^TPTTf?ra , ttf c lFi><r* 

I $?Ic<p AM 1 ?RT l F»Fq(. 3 x. y, z R®ilF? st^Rf 

<MI ^3T I 

'5IC5f%^5 '»C'<lR C^C3[: '5T£iT ^f?f, (RiR &ci<P x *fRT 11 X z . X n i*Rs 

-_ X l + X 2 + . + X n 

n 

n 

2 > 

_ 1=1 

n 

'®(,vlj<i CWU$: »IC*I +Rl, (.+M W X 'tRT 11 7 T°' 5 )W jfj, jc 2 - X n ^£R° 

n 

imtm wsfft f\Ji ./„ ; c*Rtr = N ^ 5 #tf^ ~ 

i=l 

-_ /X +/>:■ +. + f, X , 

N 

= Z^ x < 

N 

^n«m: 1.2,3 RRtrtwrra *#tfjRj ts, 

_ 1+2+3 6 „ 

3 3 

ii) ’t^ (Geometric Mean): <R>R '©’dj^ilRc's WQtRT ®RRi *i*i| sj<p 'srT 5 T 

*TTC^ slcisi ipt'Ki ® ® ^«i(.<p S's* mprifof ®nlfiF®+ ^ <(51 I vRT j<p 

RR ^«T 'srilfafixp ^5 f*n# RR R I GM Wl W I 

S»>wj/2<p •ffeiw 








C4#?r 0< s f'sl 


’StE'T oft, C<Fi! •'i b«i<p x i£RT n 7 r? , tT^ W3*Tf *HI sJ4 X], X 2 — X n 

^ WlfSlfe* GM ‘SOT, 

GM= ^Jx v x 2 .-x„ =(-v 1 ..v 2 . x n ) n 

CStf'Fp® f .W: *1C r( oft, COM b^lO x n 'SRJ'H SJO X\, X 2 A' n 

^ sm^'strr w^rst f h / 2 ./„ = n , 

1-1 

GM ^f, 

GM= . x/ n ) 

= (W’.v-r 


^m 5 !: 1,2 <3 3 ^ WiTfafi'<P GM = (1x2x3) 3 =1.82 

iii) (Harmonic mean): C4Fr svMlftcs *nrst*Tt W5*1T 'STR «fK4 slwi 

S 4 1>NMsl s#tf54 $*6|ilMC4 M *15 ?R3T I $$IC4 IIM ’3M 4?[T ^ I 

CW: ■*n?r 4f%, C4T*T X 11 5 T° , F^ Jtj, Xi -X„ 

W ^TOT?f "5?W ^5 I IM ^T, 


1 1 
— + — + . 

*. * 2 


vot^KI WM: HC r| 4ft, COM b‘10 x fl ^Tn^IW W5*F ^TFFFf? X 1 ,X 2 .-V^ ^4s 

sm^lt W3RH fj, f 2 —f n (FFftW^fj = N <£RK IIM ?FT, 


HM = T T 

— + — + . 

x, x. 


^ff^rs 1, 2 3 , s?Ff *tw, HM =- = 1.64 

111 

- + - + - 
1 2 3 

si^fy <f>ii^l$iii*i /5>/S?5(=7 sppp’Fit 














3-8 


(Median): C 4 T*r fac.<i*f*T ^rFrsc. t ilc.<p %*w f^iFCsr C*T »ihfT> 

^rpnf%t4 ^tstr fV®'s > <f>w ^ »iH(uc<p '$stprlf?i?i 'stsjtsit i M e 

■?¥ i 

■sn^r ^sftr, C4l*r svj)^|(^(.s n 7r°*fr4 'srpr 'siit.e i ^*f«T ^r*iTsrt fM?r <mcs faii»i «iym s T 

<MC« ^£4 I 


i. ^srprfe n *iMc<p I^u^rst -^i‘silts i 

^svipt^jt n (< C'srl'i* ^r, sw n * ^ "ott <nf*f ^c< 'sr^ysn i 
2 


\s. ?jfif ^rprstfiT n cwr® ?rr, — 


n _ ,n .„ __ 

- wsr?#f+(- + l) ^<#1 
2 


'sr*1T 5 TT 


aaf®!^® '®C , <I.)S C4M 'SRUSTf: 

M„ = L + 


—-F 
2 c 


L — 'srsrrsrr cjjf'ti f^^iT 

F c = ^ 1^1 Citf'fa *]$< si c#t^ <ZF 5 TCTTlWs ^PTn^ITT 
F m = ■sr^ cjifai *m? 3 TT 
c = 'sr*fT5TT Cilft? C#r 
N = cs# i 

i-2,-3,0, -1,7 ^*[j->iifafi«< ^ro^rrfsHir^ i 

^PTWHs €tw s’+^lku/p wlc*i«i fs? j-iI c< cleric®! ^IPRJT ’tt^, —3, —2, —1, 0, 7 

4-silW, ^sfpRvfyr, n = 5 (Rte?l^) 

^ , n + 1 5 + 1 

mc# '5r*TT5rr = —— w *fp? = —- wsr *Ft = 3 = -1 


.'. '5T*fPFT, —1 

l 10, 9, 20, 12, 5, 16 ^>«!P1lfaf&« WSTtfafa^i 
»l*ll*lH: 2FR5s^lf<1<4 illO+l y*i>ll(,S >llfe« ^tft — 

5,9, 10, 12, 16,20 
n = 6 (OTFSt) 


<$H>yt*ufi‘p 3W 



c^hr st^aT 


CG 


f^c £ f?r "sr*iT5rr, Me = ^ 

6 6 
-wsr^ + f-+l) w’ftf 

= 2 
3w ? Pf + 4w :, Pr 10+12 


£tgW (Mode): c^pr C? *iktfD 'Slf?^ ^R^IW ?t? ®fTC^ ^ '3'siprrf?? 

WTI $*Ic<p M 0 ?M £W*f ^?T W I 

tewi^f: 2, 3. 3, 4. 5, 3 si?Tl? «3gw, M 0 = 3 3 ^rspmtF (Pff*r ?t? i 


G3f c 1<f > '® 'scvljn fPWI £fgW: Ci|f c l+ s 5 l s PTv s lTt (?T Ciff^fTS" C?*ft ? t c f 7 T°' s tTf *11 C<P (7T^ 


^*llc*i, L = 2jg^<p Cilf?? f^pffal 

A, = ^^1+ C2jf*l 3 '31? n<< -^1 G3f®t?T s t c t 7 T°*tTt? ’fM? 5 ! 
\ = «tp^ oaf=t« 3T? Gaf*m sm^n? 
c = caf=t? caR ?r??pT i 

'D.O'D i£R>fT> ? 1C'^<I S}Cill<S7^1?l ’Q c tl<l < ^l 

The properties of an Ideal Average 


Yule 'STC^» '5fpt*f , skij<p»ih / '£^f*1 i §J «TW ^1w: 

i. ?fW 3 ^RSsT *II<M Sfi>£>; 

ii. ^51 i v b > llRl< > I < J 1 «'I 5IIW? %■?? fraVffr'Jj-STTT Sfbs; 

iii. ^51 >i^src<3l*1T -3 ->130S? 5 1 5 H? %' s tC?tfl'53?T S(da; 

iV. s!$l 3 <lsi 5 frf^irs<i " 5 tf? ? f 5 1H|<I '53?T Sf&s; 

V. s|<ra»u ?t H^rll fajjifs <M Sj'slft A f STTf Sib A; 

vi. t^l? F?? '51Hsj®lf<)a f3?IT Slc/a I 




sm 




O .08 <7F#?T 

Compare of the Difference Measures of Central Tendency 

Yule Ail'r'f'WN 5 ''srp'/RijRFtF®(W ®l<i*ls<p: 

(i) ^id<P 3 ^»|t ?T$5eT siT^f SR a; 

(ii) iNs^lRs) ^<P«1 »llON ^N Ra3*?FT^STIT SR A; 

(iii) t^T 3 >1^03? ^■'’TC^Tt^f ‘^'STIT SR'A; 

(iv) w» »1lRFA4 3 ■?l® s flRf!><t> ‘ c Tf% s t c 1Hl’St SR A; 

(v) ^5T ' 1 ^ k *ll slflimt RglFs 1 5M 2 Ja|Ra '5''S?rT SRa; 

(vi) $$N F^T 3Tt*T 1 3T?T “^T 2 )a|R A ^3?TT SRa I 

S^RS® (NRiS^uj,? g<pR ■strtn '5tT' c 1<J i lld Fsc^c^ «u<«&a w i Rcj( c^iahi 2 N c Ian 

Rfajj 9 tf?dIt ,s TQ't«TH ^TWT '=MlC c 'll t?«il ^NT '5'T— 

s#|Fa<p ^ '6|lW*f ■SNW ■STRfN sffTT ^r^Q'CsTT '5|f*N s t?ft | ig*j ->iR<p 3 - > jy v f£ 'd?.'®IT 3«i (.$ I 

aMkiIR^I HlC*N ^N RS'Si'fl'T I ■'ISC® ^[<WT ^TdT 3 ->i$(.® ^HHl ‘^NT ^JT?T I ^Fa 
■' 13C® *ttf®tf^P 3 ^]®sffRFA<P stfelT 2fC5tT 5 f <P0l <)N 3 >i$c® $ t c RT <mI *lN g<T° »ijj*iI 
aNa»u qNI <psj ®Ia|Ra W R>s dtRF^xp s tU5?t SNt^r ajjjRsiT '5*T lifR mu »iH ‘sNI £j a|R a '5?T I 
®tlFiiFs<f> A^fpnfef ^rtiTN ^®Rt RS^'f^r i ^fa >nc® striRfs^ 3 ^WMiRfs^r 8tfSF?rr 
stolid <JNT *lN I ^5T WST s)H *3NI 0 a|Ra *tt I gR' *1^1 aN a4ij qNI ^sr sJ«|Ra ■?¥ I 
®)|R(a 4 5 ICA?i 2Nt»r oi^Rsft '5*T R?l ^t.® RRl' <mI *iN •TTI RRR <p-«i(,a ^TdlR'-tOKl aM 
«im *H-*m i 


A flat d\5 A*tollRfl ^i<pq %' 9 N Rta^%T I ^TA ->| 3 c® *ttf®lFs<P >3 <l®'llFlFs<P 8ff^RTF 

St^rT^t ^T ^TRT I ^T F^T ^TPT ^T5IT 8 (a|R a ■?¥ 1%S a<iw ^ v£T?'° 

w fd'frr ^T ^m¥ *tt i 

■5T*1T5rT 3 S)gfl<P Aa<)5 ^1 ?®^!*)! 3 ^l?C® RfITT <p«ll *lN I F?R ><M >3NI 8 )a|Ra ^ *TF Rps 
A vI^llR^ >1 <K1 a|lc r i<1 ^^1?T R a<1 ‘TFt »dr I ^^Nl »1 |R(a® 3 ^5f 5 ttf c tfF^ 

Ti^r i «Tgyrf aN a>d ^NT (N*ft s)a|R a ^ l 

AdcqiMi i?c a cw^fr ^nrr cf, s trRiF a<p «iN*f ■sr*d^ 111^^1 ^f*f§T8C‘'ii?t 

Alfsf^tft A|>iRsfT«cql J iR s tT®(.«'iN jsi^N aiFa *T‘>l*-(i i a|^ ^ttRRxp •>Iac < p c^'alii 

SN'TFH ■ > l’iRiil’f N^Tf FTTT | 


©swfw/w vf&KKyM 





(f-H 


o.oc? coffer 'Q 'oi j aJR*fr 

The Merits and Demerits Measures of Central Tendency 

C44l*J SR4S4 ^4 3 '0|^r<KT9<. a 11 *{V|4 < ’£9|<P'»|C < 1 ^Ic®! It>*i I 44 ^(.®ll: 

^llft Fi4 

4) 4f*tf54 45 > 1 ^^ ^4T 5 II *1 <W° ■'tfW 3 4°®? 44 ^lc rf l 44; 

4) 49TRTf44 > t<P e l iflCl*! f r i»<1 *fR; 

4) '455 -'I303? 4f*lFi>4 <3 ffesRlffif44 8jf3RTt 3C.III ? t 44 4tl; 

4) 4ft> *1^4 *1454 44 44 2 )<|Fs4i W; 

®) *1 lords' C4R 4°4T ©R 4 443.14 ^C43 4f*tf54 45 44 44 I 

*tlf*tf44 «l=jf<14: 

4) 4f*if®4 45 5jnft¥ 4 *t 44 (Rf*t 2)»lf<rs W; 

4) s c i<iib<p iWi'ft 4ftf®4 f>5f5 44 4¥ 4; 

4) f^C<‘IC r m C^R ^55 4f*tf54 45 f^fcw *l4f4 (R^; 

4) ^4 4 iii4tf s J4 'srr = r «('s?hi 9ii4c«i ^4 fsr^t^r 44 4¥ 4 1 

*3!j|fv|f®4 4^?lfWT: 

4) *lfW 3 • > ]" / f§ ^IX^T qlul •^Ic.'il 44; 

4) iflfF >I<K1 401*1 Fi »*l *fR; 

*T) 4f5 4fl4 4R 44 44 8J»lf4* 44; 

4) •i i i r| l '3|<T«4 44 ^41>f £)®|R s 44 4 I 

'STjlfaf«4 *t5$4 ©RjfWT: 

4) 'llfi; ■’WSt ^4T <ll-fi 4; 

4) 4fT>"f4f4 <mcs 4 , llf<i | it*i*i si wish 55 <u.ti > 1401*1 * 1 c.*«> fMrr 4*11 >i^< w; 

®t) 44^44l&4iT^4l4^4^4H«H^4OT*tflfil34 4FlM44444 4l 

'®3?f *10^3 >(]M4: 

4) 'il'f^' 4 01*1 Fi»<i*?ffT; 

4) 4*1, RR >3 45 FiTc.ii*l CTO $4 «|51 44 CW; 

R) ^4f StT§)4 4R 44 44 ej»ll<i ® 44; 

4) '455 >I$(C3? 5ltFlFs<P 3 <15?«#)F!>4 2)Fo*ill 2)(.tll 5 t <F<II illtl I 

*to5?T ®l^|1<l<f: 

^) TO?5f ~m *tf I 

^) sv|f>i|fe >14 S 1 ilR '5TRT RT 91140*1 43T RT?T *tt I 

9t) C4R ^tf*R ilR 3itt '50 5 T ^ fit^ 4?If RT?T *3T I 

»|ft<T: 

■ 4 ) '5r s ^T5Tt > l^0'Sr ^<llT f^fTT 44 4TT; 

9t) ^4 2tf€l3r 'STR 44 0*lFi s 4?T 4; 

*f) ^4 OTPR 444 f4% 44 4¥; 

4) ©*1454 sc^s^l C45H 444 44RT ■'iFl^R 40' !> t4t »I*1 44 CW I 

$<$!j wivQnii fbf&j'jitf *tvl m fai 





■SWSTft 

^5) -'I <P=1 i||(*M fowl "4t?I ET; 

*T) ^T^ETT •®1'SI<J alts C^EI 5 ttf®t1%^ *ET; 

*f) scxltfl \5" Q 1M i T ^(5«r a «TT <p<!C c 'I ^EfTSJT f^f^T ^Eff ^TET ET I 

^f) 2)^?i<p > i^c,'St ^f<HT *iiti iipr° ^nros? f^*f?r <f>^l <iiii; 

*T) Wsr^JH^M sNRs W ET; 

sf) S c Ni><P stalls f*TM'S 0£?1<P f% s f?T <Ml } lIII; 

*r) CS’Etfcsi -Hl^lWt ^T TTET I 
2(5^^ '0|*|R<T: 

^) ^< i£ 'i ^ilwi ^j*RT ^£3 *TT; 

*f) (fT£3r ^l'ST^nf^lf®<p SjfERTT £|(Eil 5 f <Ml *IHI Ef; 

*t) 'sCvIjo (.41*1 *)H ^flol^rb *tT *lt>c. t 'l 2 )e>'?i<p f^EftT <P<ll 

*0 tsEi f^rfj> ^f*EF w 1 

vs.o'b 

Properties of Arithmetic Mean 

f^cjf *t M»flT Tt otsitt ^c°ii: 

t4M i^rprrfe e°'?itt8otbt ^rsrfl = ’ERv^itt x ^tTf^rfs^ sfs; 

*t. ^SSVlT ■'ilRlfl sjfsfif »il»i ?co 5 trf'ir»<l > ? t£5^ <n<i*ilc. r Kl ^iifS ^35TT; 

sf. ’SMI ?Tff?Er slfafij UM ?ca 5 ttf*lf®4 s l(.i) , !l a»i; 

^T. #^4 *E5 ^T -S ^Ef r*»-fl*Tt«T; 

<S. 5#t1w sfS 'SNIPER?' 2)Css<f»fo ^THEET ^Ef fE5?T*fET; 

5. ijf& t?cit4S 'WT’PKT ET RcillE^C 5 '!?! EtfEfSEr st? S$|C4E lEW f*>ST ETfEfi>4 E(.i>?l 
CET*EF*T ■gf f«q(<il' , l4(. c 'lfl WT; 

■?. k aEs^ilRw i-ifiifq s 5#lf5^r ’te 

»,x + /7,3c, H-+/7„x 

x __!_!- i_i --—-■ 

«, + n 1 + - \-n k 

vs.oh «t<i <rt 'sw? ^5 « i£\7?ft 8jcaler^«'ol 

Weighted Arithmetic Mean & Importance of Weighted Arithmetic Mean 

i^rPITfe EET3FTT -^K«rc«M ’IPfPIfft' WCEE ®EI ET 4Y<r$M W (ET *VS <tt 

^?it ^?r »1 c.<p oi?r «iiwi^r5 ? f5 1 ^i wilts' 1%^ st^ei i ^eit— 

i. ? f5 1 

«ET «dwlf^T5' sn||»ir®<p *f!5 | 
v5. «ET «tlwlf*fy "5^ ’E? I 
fay 



C4#?r 0< s f'sl 


<K& 


fa'aslfa'® '3 (Ic. o iImI ^TT: 

j. 

C4R c?qc<M sjf%t^ jj|*-ic<p siw^i fas? »f?r '8 c t ^t?r aicm >iiifSc<t> c*ifi> «i?r 

«t 5 f <p<ic r i CT iiM ■'It-SIT •*4l<l slc<p S^p j sprU *1® 4T ®l<i «llMlP v l'S 5 trf®lf6<£ *KSi <c*1 I 

C4R t>« 1 <P x Xj,x,.,x,RR$C c 'll<a *R|ia»c.»i w 1 ,w 2 .w„'5W '»R 

RTf=ir»<p sf® x w ?c*i. 


W.X. + w> x, +.+ w x 

x w = —^-—-*-*- 

W 1 +W 2 + . + w n 

±»A 

x w = - (PPiTRr V W, > 0 

2>, 

i=l 

£tc5n®r^twT: «iiwiters' strs?f sjciii'si%r«i fasjf -*m ^tt 

i. ®IW3 siyi MlFtr®<p ‘ > lc^ ■'iRi^cs »M 'silwlR^ ^llPlfixp <kqs ^TT i 

iii. ^Ritflt « ^M*n>al'<l «J« JJW RstfTf -WU5 4ft WR[ 4?T *¥ l 

iv. ^4 ^5pr*f «rnj?N fM?T 4<u.« <i<Sl4 44T W i 

'S.oV R'sl'sr^ 

Partition Values 


(Quartile): C4PT■stRQc £ ilc < p »lw« 4J44ZW4T ^iNIwlo *fc«f 

C4 'STRS'C'Tr 4? 5fjjR Ra'S 3 <PC4, sIC*RI(4 Ss 3 'a^MlRm b j)vf<p 

<Jt. t 'l I i3rt»fD »«!)■>!11<K<1> 6 J v f% 9 ll(.4 pi^fD | 4144 fSRfp iilM-d >ll$lwR i34(I> T 2rsTPTf1%t4 

jisjM att^t l<r»'S» 44f m I 

t?5wf<pc<p Qi (i = 1.2, 3) 8J4P*f 4 ?tT ^4 I Q] 44 sprtr trsrsfa*, Q 2 44 Rak 
F^rsfo rsr*n»)i) ^4° Q-* 44 ask txsRV i <£i4fT> avMlRc.^ fs^ oq<pfD c^nrr 49^1 4M 
(PRIM 44 1 


w*f ^ Qi 03 = (H) Q 3 ^ 

■ 'oc v bi5 c^cst: ’S’stprtfor c^n 0 avH^^sfrr n i 

^ (n + 1) 

1 - \srsr F 5 W, Qi = *— -r^ x 1 ^r'Pf; 1 = 1, 2, 3 


*frt i’^S^/w fbf&jw 









— xi-F c 

FJ'sfts, Q; = L + - -xc 

J, 

CF^Icri, L = i "stst Fjjsfo caf^fa fJTjpffaT 

F c = i "Tsr C2lf^ ?1 C2jf^ 

fq = i cyf^m 5fW^ 

C = i "F5T F^sf^F C2if^t5 C2|f^t '3yS*fl«T | 


sms^iT 


*r*tw (Decile) 

C<>M ■FsrPTTfef UM'S(.5ik<p ^T f^i?F5T ^TOTR^lH ‘ !> H (7T 'STRQOTf ^ 

s'^ImIRic^ ^ram R*f ^R^f f«i , ®'S> ^£3, (7T^ ^TpTSOT^ sRFT^fi^ OT i£R? W*fST^ I 

F*m<FOT D;(i = 1,2,3,-, ^WWfW^ri 

'i>c.«Jj$ C’PW): OTR ^«tprtf??J OTT? d.v||>i^ n 'SOT, 


i -rsr Tr*tW, Dj = 


_£niDi 


^'FOTsf *trt; i = 1,2,-, 9 


CJjf'l^'S '»C.vJj<] C^OT: C<f“H Cilfaf i SC V H«1 (/*PW- 


*m<F, Di = L 


n ^ 
— xt—F 

10 


(TOTOT 

L " i 'F5T ■'r'fsr^ C2|fq^ 

F c = i F*fw C3f^ *£# 3 ! ca% ^Rr^pfrr 

f d = i fit F*tw caif^m W'stif 

C = i "F5f f*N<p Cilfcfa Cilf^t <i<i s Jt i T I 

■ (Percentile) 

c<pl r| •^rpnfTTfT hI*i'8(,®i I(/p <rT Pt^^O-W FtWlFlt?! *R?I '•IH'Sct! ^ 
iQ<P*1 -s«|(7f r<l » 'P <PC?T, (7T^ "STOT'Sc®! I<1 £R'6J<p|t>? ■*l«"»l<p I 

'-rs^OT Pj(i = 1, 2, 3,-, 99) OT?lt £W»t ^<rf ^<11 

'sWiO fPWl: ‘f ® 1 ®PTPTtf?ra C*Ttl> '®«l> J lsPlTt 11 ^C®!, 

(n+l)i 

) —ToTf Pi — iTE7 ®* T '° • !Tter - • — 1 T T QQ 


'’Fsr^5C5fT'3 -srOT; i = 1, 2, 3, ■ 


'S(.vb«i WW): t<Pl r t foil* ‘ft Gflft'P'O '0(. y l)fl t‘ s P(.'fl, 


*r®!Rs, Pj = l + 









c^#?r 0< s f'sl 




L = i \8i| *i<p G#R FttjqN! 

F c = i wsr *T5 sr> caf=t?r ^<f<'*1 cafair ^vi^ilfes ^Ri^TT 
f p = i rr *r®w caf^ 
c = i ■^*rs^caf £ m cafa wik i 

Some Theorem and its Proot 

i I SfSTH W W, ifas £tT»fi5 V|H *1 |plf®<p *ks?3 3 T*)1% ®RT l 

n 

rnf, eprFf^ W, Y,( x i - x) = 0 

/=1 

gfiTH : '5R2f^ i $ '5WT5 C*F5? : "STITT "3#, x t>q(.<P3 n ?T°*fR> STTPT^ X 2 -X„ 

TsSifiTfSf x 

- 5 >. 

X = —- 

n 

•'•Z x i = nx 

irt >iiRr sjfsfD str $cs *ttf*tf!R> RR*frc?R >Rf§, 

Z (*/“*) 

j=l 

= Z x < - Z x 

= nx — rvc 

-x) =0 

.'. ^sfl sjfifS i)H ?cs Rftfixp <1 ><J*nIC'i’Si q*if5 *?S«tT I (gfsflfa^) 

C^R3i: 

srh ^?t c*r, ’iiRf^r* <1 tr*iic*r i ?s g it i 

m^T, epTFtWCT, - x) = 0 

Spna: "SRR^f?, X tjqc^'SI n 7 T°" ? fT^‘ X 1 , X 2 . 

fi, f*2-f„ c*r*tn7T, Z fi = N , RftfjRs- x ^r. 



N 


~ •••Zta =m 


X n 'QQffi ^t^PT^^lTT ^m?F^r 









^JPTTfe iiM s 1tf®f1%^ 5 ' < J(<l s Jlc r l?l ^wfS, 

XfM-x) 

j=1 

= 'Efa-'Lf'* 

=Nx-Nx 

■'■'Ef 1 (x ! -x) =0 

. ^ sc® >i*f§ *pTT i (eWfrs) 

I SfsiH W C*T, *fiftf'®<P 'S *iMl*(S l 

WMI, SW'T ^ C*T, x = a + cd 

efSlH: '®(.*bS C’PWl: ^f%, JT 11 ^R" 8 ^ 3Tf5pnj5 .Vi, JC 2 . ,Y n i£|^ 

$$I(M stlftfs?* ^ x ^T, 

*=2i 


*rf%, d t =—— ; 

c 

^T, x r a = cd, 


.Yi = a + cdj 

Z v / ™ , C TA 


a = 

c = *if’#r 
d t = *l'g*i w i 


.'. x = a + cd 

s#iF»<p ^ , 5j®T >s ■stt^iFici %' 9 i^ i ('«p#rs) 

Q^^vs voc^jH C’PWI: 

£fSTH W C*T, 'Q »iMRh I 

Tfd i 

WRT, 2t*TH ^ C*T, x = a + — x c 

N 

SfSTH: i K.*1 <pf?1, .Y & e U<M II ^R’tW ij.* 1 .Y], JC 2 .,Y n v£R° 5^1 (.13 sW^R^fTf *T s fK3’t 5 T 

f b f 2 .fnW^mTT Y,f, =N « jc^FT, 

_ 'Y.fx, I 

V* — 




^t, .Yi-a = cdi 
^T, jfi = a + cd. 


a=^r 

c=*jMPi 

d t = , r* , i b*i<i» i 










'JjO 


^r. 


fiJCi = af; + cfjdi 

*Zl±= a ZL +c ZJA 

N N N 

- N YfA 

x = a -1-x c 

N N 

- IM 

x = a + — -xc 




N 




x = a + dc 


RjTO f; TOt s c r ^t?r] 

[3 »*.l ■ p k‘4> ^ TOT 5 c f ‘TO -3 N TOt ’®t v f <TO] 


(gfsnf^) i 


x = a + cd 

■flTOl® sltf'tfTO* ^ '5J*T 3 TO®lfTO ^TiJ I 


(gfsnf'T®) I 


O I SJTOTTO C*T, TOpilfa*! *TR' ; ?F® «rM^ TOfa^tsift I 

^TTOT, 

sptftto c^r, £(x, -x) 2 < 2>, - a) 1 [ 'srcs^^ 5 ' c^fcsi ] 
sw^tto^, ^fix.-x) 2 < '£f l ( x ,~ a ) 1 [G#tf^wn^cwi] 

'OICJI^I^'® '®C. v IJ3 (.’PW): 

STsrff: TO 1 ? < 5 #, .V WTO n ^t^TOF HM>I^ X h X 2 -X n TO® ^5 

x 3 a C*TCTOT v£)<pfij <j|TO ?r^lJT C^RlllTT x ^ a I 

4*I»T, ^(x, - a) 1 =£(x, - x + x-a) 1 

= ^^x, -x) 2 +2(x, -x)(x-o) + (x-a) 2 } 

= £(*, -x) 2 +2(x-a)£(x, -x)+£(x-a) 2 
= ^ (x, - x) 2 + 2(x - a).0 + (x - a) 1 .n ^ (x, - x) = o] 

= ]T(x, —x) 2 + n(x — a) 2 

(.*!(.$} x * a , n >0 TOi (x -a) 2 >0 .'. n ( x - a) 2 >0 

=> £(x, - a) 1 = ^(x, ~x) 2 + 4<i# ^stfTT I 

=> £(x, -a ) 2 >K X , _x ) 2 

■'. Z( x < -x ) 2 <Z( x - _a ) 2 

^JsfK 'TOPTtfTO 2tfsf& iiM *tTf¥ro> ^5?T <h<*i!cto 'TOfsT -xisjfS v^y a» i | i 




sfsfsr *isr 


^8 


G#f® 'SC < <1.!^ W4 

gfsrH: 'sr»t «qsf?r, x wot n nM-^s xj, x 2 -x„ S^lw<) s t*Pr?sfTT *r*il^w 

t\ f 2 _f n / =jV >£Rl Sslwi 5 ttf®tf%^ s tv5 x 3 a W C^t»T 

<ll<i< ^R^fTT I CT^ICI x =£ a I 
^ ^fXx-a) 1 =^fix-x+x-ay 

= z f fa - x ) 2 + 2 ( x i - x )( x - a ) + ( x - «) 2 } 

= Z f< ( x < ~ x ) 2 + 2 ( x “ a >Z f( x > - x ) + Z ~ a ) 2 

= Z fi(x,-xf+ 2(x-a).0+(x-af. N |Z/( x i“ x ) = °] 

= £ fXx-xy+N(x-ay 
CWJ i^a,N >0 ^ ( X -a) 2 >0 .-. N (x-a) 2 >0 

Z f ( x i ~ a ) 2 = Z ft ( x i ~ x ) 2 + *5*il ®J<P *R?JJT 

=> Z f ( x > ~ a f > Z f ( x < - x ) 2 
•'• Z/to-*> 2 <Z./ta-«> 2 

. . iMi-'llfsM Slfilb A||«-i $Ci> m*>4 tFZ'fel ■'lilfB ••’gjaAii I (gfSflfcfvS') 

8 l SfSfH W C*T, «j 3 T\ , IJR .v,, n z *f^ x, ^C°1, 


(»j +;;, ^iWsT® sflfrf^ 5 x c 

fifsiTf: ^/T <Pf%, X[ t>«U<M 11 ] x n .x 12 -- 

x lt + x., + — 

*1? Xj m 3Fj = —--- 

n \ 


«jXj + « 2 x 2 

"l +»2 


SsJwi ? ftf'lF®<p 


.\ x n + x 12 +-+ * lB1 =n 1 x l -(0 

X 2 II 2 ’Ts^tT^ X 2 ],X22,-, X 2n; , 5^1 CM 'HRRkP ^ x 2 ^T, 

— *21 + x n. "* *~ X 2 n 2 

X 2 =- 

n 2 

:. x 21 + x 22 +- +x 2n = » 2 x 2 - (ii) 


^T°V (n 1 +II 2 ) 7 T° , f^ s ^Ts^TRf >1 FmFi i sflfalw ^ x c '5OT, 
„ ) + (*2 
n x + n 2 


— (Xj | + x 12 + + x^) + (x 2 j + x 22 + +x 2n2 ) 


_ n i x 1 +n 2 x 2 

X c 

« l +«2 


[ (i)«(ii)^^] 


(gN®rs) 












c^lrr SIGH'S i 


<? i i>r n frfa i 

■SHTf x t>«u<M ^TFT n '<iI»||<<p ?T?afiT fauf*f 
x, = 1, x 2 — 2,., x n = n 


1 + 2 +- +n 


-(1 + 2 +-+») [1 + 2 + — + „=*2±il 

1 L 2 


_ 1 n(n + 1) 
n 2 
_ n V 1 

~~ 9 


~b l «, ^Tv^fJTW 9 tJ ^ G,,*t^ G, ^<R, 

(«! + «, ) 3 is*fw 3 tj ^ g ^t®r, 2j*n*i w w, g = ^Gj • G 1 

[ C*r®fTC 5 T «, =n 2 =n ] 

SfSTM: ^f%, x iflRf '5fQ»H *ih J i»iS x^,x z , . x 

Wlfofa* s^G, ^*T, 

G , =(x 1 -x 2 .x„ i ) Un ' 

= (*r x 2 . ■Xn)''” . (0 [ «1 =« ] 

^sr s t?I y ^ n z ^sra^TT *i»il ^u<p »tH^i»j.? y x ,y 2 , ., y r SidCK ®tlll»il«<P s f® 

G,*OT, 

°2 ~~ (i'i* y 2 .-xj 1,2 

= {yv y 2 . -y n ) Vn .(") [ » 2 =» ] 

(;;, +// 2 ) = (n+n) = 2n ^Tv^TT^ 'sulftfi<p ^5 G ^T, 

i 

G = !(x,-t 2 - x n ).(y v y 2 - y n )} 2n 

G 2 = {(x,.x 2 - x n )Xy x .y 2 - y„ )}~" 


= {(*, ~i- 2 - x n ).(y l .y 2 - yn )} * 

l_ l_ 

= {x l .x 2 - x K y .(>-, .y 2 - y„ Y 

G 2 =G,.G 2 (i) Q (ii) <s\n JiRriTi ] 

•'• G = ■Jg 1 jG 2 (£{Ttnf=rv©) 

'£<$> <?-li*tlsit‘l! r i fe/SftJisf QW”/W/ 


















■ s> rf^ 3 T??^Tt s T em 


hi «hT^ cwefsrHwc*r,AM>GM>HM 

g^rK: '5R?r^#, jci « x 2 i 

... X. + X. 

Wl*i>1lM, AM =—-- 


GM — Jx r x 3 


^ HM =—-— 

1 1 

— + — 

Xj x 2 

«w wrf^, <r4^irt *rf i 

(Xj — x 2 ) 2 >0 
=> (xj + x 2 ) 2 — 4 xjX 2 > 0 
=> (x, +x 2 ) 2 > 4x r x 2 

=> X 1 + X 2 ^ 2^/xjX 2 


V -——— > ^/XjX 

. . AM>GM— 


«r, J__J_ > 0 


4. — .— > 0 



1 1 

-1- 

x, x. 


GM>HM.-.(i i) 





Wst 

bn AM.HM = (GM) 2 

T, ^ AM.HM =GM 

SfsiH:'sn?T W3*TT *HiU<P ^fl> ,V| 3 Xi I 

X, + X, 

AM = —- - 


^ HM = 


GM=(x\x 2 ) 2 
2 


1 1 

— + — 
x, x. 


^, AM. HM- 


_ x t +x 2 


X, + x, 


X. -t- X. 


1 1 

-1- 

X. X, 


= +x 2 ) 

= (jx^y 


*l X 2 


( x l +x 2 ) 


AM.HM = (GM) 2 
.-. ylAM.HM -GM 

£)CUt'Sr^1?l 

X 4- v 4 

i I *1®, AM x = —--— 


= Z X 1 

« 

/lXi+/ 2 X 2 + . + f n x n 


• • + x„ 


(gfr#®) 


c'-fCup) 


N 






N 

<■UWQffM fof&jici 


'JsH 





8WST " 9 fai 


^ I 5)®, GM = I (x l .x 1 . X n )" ^s£SfT^ (.vfOfl) 

= tfx/‘ jc / 1 . x/’ / (x/' .x / 1 . x/" y (G3^SR?I CWt) 

V I \s«|3T 5fts, HM =-—- sc^lvfl C^>CT) 

— + — + . + — 

X, X, x„ 


A + A ++ A 




8 I 5T*fTOT, M, = *tw 

2 


— ^r«W + [ n - 

2 U 


; n f<iC<*tl'!> ^Ts^tTT 


; *r*VT n csft® 


<? i = 3 x ■srsrrstT — 2 x s flf t lf5^ *f? 

= 3A/„ - 2x 

i> I # ^^■sfrra cm, AM xHM={GM ) 2 
^1 x = a +cu ; CrtlC ' 1 3 c ='5lT' s tt^f 

VI ?trf¥^ «tw, _ _ +n 2 x 1 

»>+«z 

WjX, +« 2 x 2 + H 3 X 3 

«, + « 2 + «3 

_ «jX, +« 2 x 2 +. +n k x k 












«W5l 


<5 | gfsTST n '«l»ir«P 3T^f3t?T '3 ^r*IWT ->l»ih «i®fK x = M „ = 


n +1 


_- _ w.x.+w,x, +.+ w„x„ 

io l ^R^rs- 5ttf=tf^ x w = -—-— 

W l +M> 1 + .+ \V n 


2><*< 

1*1 _ 

n 

2>, 


ii 1 

1 + 2 + 3 +. 

. + n = 

i* 1 

I 2 +2 2 +3 2 +. 

. 

1 

I 3 + 2 3 + 3 3 +. 

.+ ri 

i8 1 

1 + /• + r 2 + . 

. + r‘ 

id-1 

1 + /• + r 2 + . 

. + r‘ 


n(n + l) 

2 

n{n + \\2n + \) 
~6~ 

\n(n+l)\ 2 


+ « =- 


TT"/ 

r* +1 — 1 


b'Ja I *T^T 5«W, d l 


r -1 

1 —r B+1 
1 — r 

x ; — (sr*Tsr • 5 T t r — '*1 "■te'!) 

^rlfW '5i"W 


r >1 


;r <1 


i'll c*Pr«l*f = sprsr*t*? + (n-l) x?rmmW3?f 
ibr l (x, -x 2 ) 2 = (x t +x 2 ) 2 —4x l x 2 
^ i (*, +-v 2 )“ =(x, -x 2 f + 4x,x 2 
| Xj 2 + x 2 “ = (Xj — x 2 ) 2 + 2x r x 2 
= (x, +x 2 ) 2 -2x,x 2 

i *rsrft, y' J x , = nx 

I >lf^<P T 5£2fJ?I Vx' = y x ( -^*T W»lT + 


^ I •'tfW ?t\5, x' = 


^,_TX 


3$ l a 3 +b 3 +c 3 -3 abc = —(a + b + c){(a - b) 3 +{b-c) 1 + (c-a) 2 } 


'to 












Ho 




iHESSoEESiH 


i I Tgf^ WHT WS^> *l Ic*i3 *Tlf*f1w « «rj W3PPT 50 'S 40 « 

^TK ^ fH*fa ^?T I 
^rWH: 

OfOTT ^ICS, 

AM = 50 


GM = 40 


4M xHM = (GM) 2 
(GM) 2 
AM 
. ( 40) 2 
50 
1600 
50 
-32 

iic r| <ppa, ^sra^rf *i «ii iij<p ^r^tiT ‘j^fD .Vj 3 x 2 

iftfsT, 

AM =50 


/. .v, +x 2 = 100-(1) 

■'SIMM, 

GM = 40 
=> yjx l x 1 = 40 

.-. jr,jc 2 = 1600-(2) 


■vm\ Wtf^r, , 
HM = 


i-\ -x 2 f = (A +X 2 ) 2 -4x 1 x 2 
= (100 ) 2 -4x1600 
= 10000-6400 
= 3600 

x, - x 2 = V.3600 = 60-(3) 






wal?i 


Hi 


^sg«r (l) -s (3) c^rr^t <pRi<ii ’ti^, 
x, + x, + x, -x 2 = 100+60 
^T, 2x, =160 

_ 160 

a, - 2 

= 80 

7if^H(i) c»R3f( 3) ficsK +Ri<ii <> n^, 
x, +x 2 - a, +x 2 =100-60 
^T, 2x, = 40 

40 

x, = — 

2 2 

= 20 

ft?#, HM=32 80 « 20 I 

^ i 2fi> *1 iftfsxp 5 wifwf^* ’t'f 3 ^c°i ?nf*tw fMrr ^ i 

Or^niT 
AM = 5 
GM = 3 

*ff%, .v, ^ x, 

4*^, AM =5 

x l +x 2 _ 5 
2 

:. x, +x 2 = 10-(?) 

^M^l, GM = 3 
=> ■Jx 1 .x 2 = 3 

.-. x,x 2 =9.(//) 

wsraT^, 

(■*, - x 2 ) 2 = (x, + x 2 ) 2 - 4.x, .x 2 
= (10) 2 -4 x 9 
=100-36 
= 64 

x, — x 2 = V64 = 8 - 

fbfsfji e i ft*?'!"}*!! 


(Hi) 










(0's (in) *rtt, 

.r, + x 2 —x l —x 2 =10 + 8 
=> 2x 1 = 18 
/. x L =9 

(i )Xy ^ Hl*l «PlCil 
9 + x 2 =10 
x 2 =10-9 
= 1 

.•.f^#?rtf*r^f&9 'S11 

'Si ^ 25, «rjlf»if'©<p ^ 15 ^T'®w 5 t^'S *rc?ljT^jl> 

mvm-. 


C'f'Snt 'Sffcw, 

AM = 25 
GM= 15 
HM = ? 

'5fT5m^#T, 

AM xHM={GM) 2 


=> 25xHM=(l5f 


HM = 

HM = 


225 

~25~ 

9 




^T^tJT x 1 'S x 2 

x 1 + x 2 

AM = —-- 


25 _ X 1 +X 2 


x 1 +x 2 = 50. 
GM = -Jx 1 x 2 


■(f) 


=> (l5)" =XjX 2 

x x x 2 =225. 


m 







c^St^r Wst 


HO 


(•*1 -x 2 f =(x, + x 2 ) 2 -4x,x 2 
=(50) 2 - 4 x 225 
= 2500 - 900 
= 1600 

x, - x, =40. (iii) 

>l^l4<l c r(i) 3 (iii) C*JT s f <pI*hiI *ftt, 

Xj + x 2 + Xj — x 2 = 50 + 40 
=> 2xj = 90 
/. x, = 45 

stfflwr (i) 3 (iii) fasrffi ?#?Jt ’fit, 
x, +x 2 -Xj +x 2 =50-40 
=> 2x 2 = 10 
x 2 = 5 

.'.W 9, 3 T° , fTT 1 jt^' 45, 5 l 

8l 4lf"RT *1 iRW 5 "S '®<5^ ^ 1.8 RC°1 3?j|f»if'©<p ^ *8 I 

: 

OrSRTf ^5, 

AM = 5 
HM= 1.8 
GM = ? 

AM xHM=(GM ) 2 
=> GM = yjAMxHM 
= yj5xl.S 

= 4m) 

= 3 

Xj 3 x 2 
AM= 5 

=> *±*=5 

2 

:. x, +x 2 = 10.(?) 

wwQtfiii /»/3?5/ t 7 







H 8 




HM = 1.8 
2x, .x. 


Xj +x 2 
2 xx, x. 


= 1.8 


10 

x, x 2 = 9. 


= 1.8 


■(«) 


Wf*T, 

(-V, - x 2 ) 2 = (x 2 + x 2 ) 2 - 4 XjX 2 
=( 10) 2 -4x9 
= 100 - 36 
= 64 

Xj -x 2 =8. (hi) 

>i*i1<M c t (/') 3 (Hi) CTT 5 ! <1>RhiI *1t^, 
x, +x 2 + Xj —x 2 =10 + 8 

=> 2 .Vj = 18 

x, = 9 

>i51<t><i c f (/) c*rw (hi) f< cii i<pf?raT 9 nt‘, 

Xi +X 2 -Xi + X 2 = 10-8 
2x 2 = 2 
x 2 = 1 

fro#, 3 ^ 9 « 1. 

a i 2l^ ^ ^^ iia=c»i 9^4 

C*PS*T 

AM = 9 
HM = 4 
GM = ? 

AM HM = (GM) 2 
9x4 =(GM ) 2 
GM =V36 =6 







c^#?r 0< s f'sl 


'Js I ?Tlf*t?T *f 50 *8 «tJ lfaf'®<J> ^ 40 i 5 ^Hl '»T s f <HI <(.®i 

'»M<p®l^c°i fif *1 lf'-lf®<p *8 3 tj |[i|f^®<q» I 

^WPfK: 

^(.*1 <p(s, (. < pl r i t>«i(.<p<i x ^ n 5 T\ :? IW iiM-'i J j3 x 15 x 2 , - x n 

^ - A ‘ +A ^ + ~~~~ +A -- - 50 
n 

®m||»iFs<p *^5 = (a:jJC 2 - x n ) n = 40 


SjrifD *iMc<P 5 1 5Tlt *tt^, 

5_ 5__5l 

5’ 5 5 

= (5- + ^- +- + ~J-) y/ n 

= *i + x 2 +-+x„ 

5« 

_ 1 f x, + x 2 H- \-x n ^ 

” ${ n J 

= - X 50 = 10 
5 

\_ 

snlfviFi^ - 

= (x,^- X n ) n 

(5.5-5) /l * 

\_ 

_ (*i*=t- x S 

l 

(5 n y 

= i2. 

5 

= 8 

wiyQjQH fbf&ji G i 




sfspsr 


H'Jj 


H i t>«i(.<?<] ^ 45 '3^l<i *IH 20 f<i«iM ■+(.<] Rest5 

•TJpt fr®K^>H *t^ >IH 4 s ® ^C4? 

^rsrWHT: ^(A 1 C^H b«W X i*RT n *TH .Yi, A" 2 -A' n i*R\ SsIWI X 


x -20 
“' _ 5 

^t, x t — 20 = 5 u t 
^r, x, = 5u ; +20 

^ ±*,-*±*,+±30 

1=1 1=1 ;=1 

^ £*, _ 5 2> , 20-w 

n n n 
^T, a = 5/7 + 20 
^r, 45 = 20 + 5/7 
% 45 - 20 = 5/7 
^T, 25 = 5/7 


.\ u = 5 


44K7T, 

u t — •fg ‘1 


[^o?r ■'W Summation f^TC?r] 
[7>®?r n 1 3M ’stn ] 


.'. (*K.*1>fl *1'J»*1 WW 5 t5', 5 I 


hr I C^W 10 W^JtJ Stfelt/ aihC^ 5 ©'f © e l<Pt«l<l ^TW 25 CTW <MC«1 *T?>*1 

0*1 C<M ’tlf'tfexp ^ < P'-J> 


>1*1 1*1 H: ' S W^i%, (.+1*1 T>®W X ^ 11 5 T°' ? 1W aih^I*^ A|—-Y n 4® x I 

gflpTC®, 


//, = 5a, + 25 

*. 'L>‘.= S 'L *,+Z 2S 

1=1 i-l ;=1 


*tr, 

^r. 



n 



n n 


u = 5a + 25 


3c= 10 

u, — *l'^4 t>^i <r> 
u=l 


= 5x10 + 25 
= 50 + 25 =75 

*1®, 75 I 


jfa<p *i 



c^#?r 0< s f'sl 




Ss I t> a iC < ) 5 'fl *IH 250 FiCil 10 'si 13 1 ■'Kfl fagjFs f^H% 

<P3i i ^ 3.57 ^c*i fM% ^ i 

trWHs *ic r i <j>f?i, c^Fr &«u<m x 'fl<T n ^Ty^fr^ iii«-i>i»^ x t , x 2 - x K 5 trFtf3~3> 

X I 

srtprre, 

x, - 250 


u, = —- 

10 

■x, -250=1 On, 

,r ; = 250 + 10w ( 

Z x > _ S 250 , 10 2>. 

n n n 

_ h.250 

X =-h 1 Ou 




U t = Fifjf® ^FP 
m =3.57 
7 = ? 


=> 3c = 250+ 10(3.57) 


=> 3c = 250 + 35.7 

.'. fa(.4ii *frf*lFa<M> *1^5 285.7 


io i 5,10,-125 ^ 3 In lfi>3 ft=f3T ^ i 

3TSTWH: 

«ff%, jc ; = {5,10,.125} 

x—a 

U ; =- 

C 

_ X, -0 
5 

= 5_ 

5 

uj ={1,2.-25} 

t^T 25f& J 4l«ir<<J> ^vm ( 7 T&, 

gfsrsr n '<ll'»ll<l<P ^Ty^fTH sfs 

__ « +1 
U ~ 2 
_ 25 + 1 
2 



/ib/Sw=7 


‘S’fiiTT, 

^r, a = 0 
c =5 
h ; = Fi^F® 
3c = ? 


[ 4*m*T n = 25] 










offsi^T 'Sftf^T, 5 ttR1%4> 5 te"5JtT 'S '5THl% f^o^p^T, 
x = a + cu 
= 0 + 5x13 
= 65 

ii l 20, 25, 30- 100 i 


«#, * = {20,25,30- 

x, — a 


■ 100 } 


^■° u, = ■ 


x, -15 


:.u t = {1,2,3—17} 


441FT, 

*FT, a = 15 
4b#; C =5 
u = 7 T® 7 ? 
x = ? 


i7fi> j 4Mf<4 ^tim c#, 

.-. em n ^l«lf<i^ 4?4lT?T ^ 5 , 

_ _ n +1 
U ~ 2 

17 + 1 r 

=- [ 441ft n = 17] 



2 


^lii^ii wt# ^ttf^tlw 5tw 'Q f^%r, 

x = a + cu 
= 15+5x9 
= 15 + 45 
= 60 

a, a + c, a + 2c, a + 3c -o + 2nc^Mlf5«q Elf'll# 5 I 


#, x t ={a,a + c, a + 2c, a + 3c - a + 2nc} 

x, — b 


44° u, — ■ 


d 

x, — a + c 


:. u { = {1,2,3 


(2/7 + 1)} 


441ft, 

*pr, b = a-c 
4b#, d = c 
u l = *T®4 C' iy i<p 
x = ? 







c^lrr SIGH'S i 


T5T (2m +1 )fi> Mlal&O (7T&, 

.*. s^rsr n '4l»ll<<p TR^fiTfa *tTf®tfe^ *1^, 
_ n +1 


_ 2m+1+1 


[ 4*tn?Tn = 2n+l] 


2 

_ 2 (« + 1 ) 

_2 

.*. u = n +1 

'S||»)<|| ‘srlf^i, *ttf®lFs<p ^ fowl 

x = b+du 
= a- c + c(n +1) 

= a—c + nc + c 


io l C^H C5|f®f£$ 150 '3?*r ^|3T ^1^1 «J 'S^T 60 C^f I 'S^J ^ "S' 5 **! 
70 C#3f 'S^r 55 C#5f i & <2|f*fa ^T??fTt C*^ W i 

WH* »ic*i +Ffl, sliac+fl 3 T°' ? tTT ii^ S ^ ■a , st*i x t WTzftUfif 7 f°' 3 fTf n , 3 ? t\5 ■SWT x 2 
0+311 +n-, =150 

«j = 150 — /? 2 -(/) 


x 2 = 55 

Jlf+lfer® ^ 33!+, x c = 60 
Mfl, j-il+ilq s 

_ /7,~, + /7..V, 

*c 

n 1 +n 2 

=> 6Q (150 » 2 ).70)m,.55 

150 

=> 9000 =10500- 70m 2 + 55w 2 
=> 9000= 10500-15 m, 

=> 15n 2 =10500 - 9000 
=> 1 5 m, = 1500 

=> m 2 =I^L = ioo 
15 ^ 

n 2 'sn«T (i) >iifl<Mc c T <Pica ’fit, m, = 150-100 = 50 

.-. fit# WfSRTrer 50 3 lefif#? 1#TT 100 ^SFTI 


WwQuIl Kbferji‘1 




bro 




i WR 75 'SR' i ^kwra ^ *TOT 80, ^.l<3lt*rsi «WT 75 « ■'ifafa'® 

*WI 78 rc®i ^t3i 'S ^fjt fMrr ^ i 

^mn-. 

•snT 'Siicfe, 

//, +n 2 =75 

feW ?\°<m //j -3 •'N.Vj <4^° WTift n , ■S x 2 

*#, 

», =n'SRKx l = 80 
n 2 =75 -n i£W x, =75 
x c = 78 

o||i|?|| WtfiT, 


_ «,x, + w 2 x 2 
x c 

« l +«2 


=> 78 = 

=> 78 = 


(« x 80)+(75 - n) x 75 
n + 75 - n 

80n+(75 x 75)-75o 
75 


=> 78 = 


5>j + 5625 


75 

=> 5« +5625 =(75x78) 
=> 5« + 5625 =5850 
=> 5 n= 5850 - 5625 


=> 5n = 225 
_ 225 

—^ M = - 

5 


/. /; = 45 

n x =45 

^nt^f?-sfTT, n 2 =75-45=30 
.*.f^rc c f?r i?M 3 eiJfVi^fsT 45 3 30 w*r i 


*ffiPTz*rjriT 



C4#?r 0< s f'sl 


id1 C<FR iihl+4, few « f*W ’fl'sTBT 20, 45 'S 60 '5r s ! «hCsM 

m&Ot 42, 50 'S 62 •TOT 'slwt W? 

^IKH : 

^MSlI I (£)'5ff£rf 

^iRjRi'S ^t®, „ — on v — ai 


_ n,x\ +n 2 x 2 + n 2 x 2 
n 2 +n 2 +« 3 

(20 x 42)+ (45 x 50)+(60 x 62) 
20 + 45 + 60 

= 54 


n 2 = 20, Xj = 42 
n 2 - 45, x 2 = 50 
« 3 =60, x, = 62 


i® I 31*1 h 3 T° , *lT^ CSf'IsT ^1*2) (.ns < ’tf% 5 T\ , *l7TC i rS' ?TT$ »n(.SS WT3K*r 

90 *8 95 ^C*1 5 lf**l1*1'* 4+? 

^STWH: 

Sf 1 ®, 

_ «.X.+M,X, ... 

X, = -~ J - J -—-(l) 


«i+«2 

= n 2 (*i»il*i elifll) 
x, =90 ,x 2 =95 
(i)^>itf)<M c r^® *nt, 

n, .90 + n, 95 


= 92.5 

.-.■ftp# >1^1 A *t®, x c =92.5 I 

i + I C^H ’1 ICBC'S31 <WIrik'S 8 3)lfsi<p st^ 1260 T>W *6 

960 i>m f^s w 4tft>i31cw< 1200 ^mi ^ <3^ 8 srf^rr 

4*ft>i3tcns i 

^RPTRs 3IW <r>lsi, ' ! Jsf 5 ^ <Pii t>I ^1 <1 ®s’*tn n i 8 *t® C<J i>*i X, ^'t? irf^TT +4c?l^1si ^R'+fT /?, 8 5 t® 
CS *«•! X 2 

c^sm ^ttre, X, = 1 260. x 2 = 960 
3iF*j(si s $t®, x a = 1200 
i?<■•/>' <■'(tsfl§S7/*7 /5>/5?5/ s 7 3^/’“/+ 






«tl»ml wrf^T, 


«1 +«2 

1200- +a? 2 960 
«,+» 2 

1200n 1 +1200n 2 = 1260n,+960n 2 
1260 ni+960n 2 = 1200ii) + 1200n 2 
1260n,-1200n,= 1200n r 960n 2 
60ni= 240n 2 


.. tii : n 2 = 4:1 
^Ty'^tTT - 


= — x i oo 
5 

= 80% 


srf^TT <pM« ^T^anr — 


= — x 100 
5 


itr i C4H ^T^IKRr ^ 500 i <£? ^I^THTCT 'S 

520 t?WT 'S 420 l5w *1^ 'S »i!Vil SjfstC^RT 'otyll'® 'S ^fjf ft'fa 4^ i 


*ft%, 2(f*H.<p<l ^Ts’ttT, n l =m 

vk*U <pwblH?i » - n 


>a41t7T, 

x =500 





C4#?r 0< s f'sl 


brO 




_ _ «,.x- + n,x. 


500 = 


«i + n 2 

(m x 520) + (« x 420) 


500 = 


m + n 
520 m + 420 n 
m + n 

=> 520 m +420n = 500 (m+n) 

=> 520 m + 420n = 500 m + 500 n 
=> 20 m = 80 n 

m 4 
=> —=— 
n 1 

m : n = 4 : 1 

4 

^ 1 “*) ^Ts^tTT = 500 ^< 1 — 

= 400 


?R3fiT = 500 i9?T — 


= 100 ^ 

■ S $?F3’ -3 wIr«iI 3liic<p?i ^yirs- = 4:1 
ijfaw) = 400 
»ilVll ^Ts^tTT = 100 ^PT 


I 100 'Spf C^®*1 1000 5m I < tc?l OT*TT C^t^T CT, ^©rc*^ ^^>1 580 3 

590 15 I<>I '®loin sifW C^s*l 850 5 h>I 3 950 i *5^ 

C<+H 1^(4% i 

5ffm: 

(^rsut^nc^, 

3 fTO*TtfIT, n =100 
stef/T^T, .V = 1000 5m 

CWZ'W mf5, Y, x , =nx= 100x1000 

= looooo^w 

^rafi, £x' — J]*, - T 5’ s tf 

= 100000 - (580 + 590) + (850 + 950) 

= 100630 5m 


<f>j frQ&H fbf&Ji s i 





br8 


,, _ V x,' 

•'1l<b<P (.•XS'1 = —— 

n 


_ 100630 
100 

= 1006.3 I 


^.oi wli '^144 HIV 50 4H Sfawn Wh^ 4^5 90 T5l<pl fH^fv <wl i IVs Hh C44T 

C^f^r 5]fiTC4>4 (.<!'»•( ^laRV 94 '5141 44?. 89 44 i|C*i 49 44? 98 c®r4T ^wiIVi i 

T51W4 »ifW 4 s ? C4's*i W? 

5 r*rt4Hs 4f%, 

ijf5TI4S4 4?4Tt, n = 50 
c< «•<, x = 90 

: 5 p I4 ,, P5'g f.<i sow ■ > iw[5, ^ x, = nx 

= 50x90 
= 4500 

4fW C4 *W4 srafl, £*, = y a-. - (49+98) + (94+89) 

= 4500-147+183 
= 4683 -147 
= 4536 

^ _ V x' 4536 

7#4 4^C4^4, x' = ^-4- =-= 90.72 

n 50 


5i l C444 14WHW4 StfsfS' 414C4> 4 4141 44C.4 £ff® f4C4*tC44 41$ 4 *11641 C 5 !®! I 

■^T f^t4*tc*14 wlflifa* *1$ fH'fV’4>4 I 

5141414: ^C*1 4*f4, (.4>H b«U«M X 44 n 44414 s x p x 2 - x r 44? 5rIw4 

5 t?> G x 4W, 


G x = (x,x, - 

4f4, u = i- 
4 


--*„)■ 


«1 


x l 

4 


u 2 


5. 

4 


44TC4, 

G u =4 
G x = ? 

U t — 41pf W4 5 


H„ 


X„ 

4 


*flsT*flWJR 






c^#?r 0< s f'sl 


u wC<M anlfiRxp 
G u = («/,. m 2 .. u n ) n 


4 = (—.—.-=-)" 

4 4 4 


(4.4.4)" 

G, 


■■G x = 16 I 

^ l <p^)<pafa1 4 'S^M£|f'©li> 5 $141 4W2fPSH©f»1<1 '3»Jl1s|fo < ?> 

JiWf: ^n?r t>fiw x ms n x,, x 2 -x„ mst, Ssich* 

^5 G x '5WT, 

G x = (_X t X 2 - x n) n 

1^ 

4 = (x,x,- x n )”.(/) 

*lf%, u, = 5x, 


u n = 5x n 

•^©^1° U l>«1 C<P«1 ! S1i||ilFs<P 


U. — *TJ«T '5®N S 


G u = (w,.w 2 .. u n y 

— (5x,,5x 2 - 5x k )* 

- {(5.5 - 5)(XjX 2 - X„)}n 

= ^5"(XjX 2 -X„)}« 

l _1 

= ( 5 ’’)"(x 1 x 2 - x„y 

= 5x4 M?1 <mh (i) 4<r Trr^fwr 1 

= 20 

i?<■•/>' ^>i /5>/5?5r s 7 












Sfspsr «fi? 


^3 | ®tjll»jf'® < P 40 tm 3 THC^ 5 UMI '5f 5 t ■‘K.S StTS ^rKsfoi^ 


^T^TWH: '5TC f T <pfa, C^PT b«U<M X *9<r II »IH>|J^ X\?X2 .,Y U ' 


^G x ^,G={x v x,—x n y 


40 = (x,,jc 2 — x n y 

<rf?r. 


^5^1° U b«1C<M 


G u =(u 1 .n 2 . u n Y 


G. =40 


u i = 7 Tg 7 f 


X , X-, X„ | n 


x l x 1 - x n 

5.5-5 


_(*i*2-*„)" 


= — (i) n\$iw \; 


G>5 *1 










brH 


^,8 I *jf®» C^t*f A* «ulfi|f«<p 


13 'Ol.s I'gl 


*1*1 I^H: *101 ^Fl, C^PT P«TCW X n 3 T\ , IJ^> *ll^*1*£R .V| _V?, 

G./50T. 

1_ 

G x = (x v x 2 -*„)" 

l_ 

=> 15 = (a p a - 2 - x n y - (i) 


Of■STTf WOs, b«l<P, y = — 

x = 5y 

x , = 

•■• * = Vi. *2 = Vi- X n= V»(* = U. 11 ) 

(i)^*rftwr^c5‘ < nt, 

1 

15 = (VrVt-V.)* 

15 = {(5.5- 5 Xy t y 2 - y n )}n 

1 l_ 

15= (5.5- 5 )*Oy > 2 -■%)* 

Jl_ _1. 

15 = (5" y G y w»lfrFs<p ^ 5 , G y = (jy,^. ,y n y ] 



^ i 3ft> -srjfsif^ 6 TFjvf ^<rr (pre^r wic»rt ®?nfoF$^ 12 
' 5 T\ 5 tnft> 

^PTIW: 

■ 5 TOT ^f%, TR'SlTT FmR 5 JCj, X2, -V3 
1 

GM =(a,a 2 a 3 ) 3 = 6 

=t> Xj.Vj.Tj — 6 3 
= 216 











= X 4 

GM = (.v, „v 2 ,x 3 ..v 4 ) 4 = 12 
=> X r x 2 x 3 x 4 =(12) 4 

=* 21 6x 4 =20736 


.■. f^ftr t>$*f ^fs^ilfD 96 l 

1 a, ar, ar 2 -ar" -1 «TRHf^ W C^« w, GM = JAM MM 

'jmt, n 3 T^nR> ^rsn^^nf^ *i iRr®<p «i^, ^ 

csrsrre c*r. 

Jam xhm -gm 


^WWK: a. ar, ar 2 -ar n 1 *rl?nfi>?f 9 t T T 3 T° : <n' = -1 +1 = /? 


a + ar + ar H-1 - ar 


a(\ + r + r 2 H- \-r a l ) 


GM =(a.ar.ar i - ar"' 1 )” 


= (a”) n {r 1+2+ (B-1) } n 


(«-l)(n-l+l) n 


\ (”-*>« I * !L± 

GM= air 2 > = ar 2 











C4#?r 0< s f'sl 


1 1 1 

1 

2 

a #/• ar 

n 

ar n ~ x 

1 1 1 

1 

— (1 + - + — + -- 


a r r 

r 

na 



„ 1 1 lx 

(! + _+ + - + ) 

r r r 


r n-l +r n-l + - +1 

n-1 


l + r +— +r n ~ 1 


(i) 'S (iii) 3 c f 

a(l + r + r 2 + - + r n ~*) nar a ' 1 

AM.HM = — --x-- 

n (1 + rH-1- r n ) 

AM.HM =a 1 r n ' 1 


■JAM.HM = Ja 2 r nl =(a 2 r n - 1 ) 2 
I i 
= C a 2 y(r tt -'y 

n -1 

— a r~ = GM f(2)^^} 

■Jam jim = gm 


■Jam jim = gm 

I 1, 2, 4, 8,-2" ^ ^ ^ 

0^ <?f, Al/ xHM = (Gl /) 2 
: l, 2,4.8-2" *rr<rtft?r = »+1 

1 + 2+4 + 8 +- +2 n 

AM =- 

n +1 

_ l + 2 + 2 2 +2 3 +- +2” 

n +1 

2” +1 — 1 2 — 1 

__ 

n +1 

2** 1 - 1 
« + l 

$<■0 •pjlnQfil'i /5>/5?5r s 7 






<5)0 




SftS, 


GM = (1.2.4.8- 2 n ) n+1 

= (2°.2 1 .2 2 .2 3 - 2 n y 

1 

_ ^.^0+1+2+3h -hw ^ ^+1 

fl(ft+l) 1 

= (2 2 y +l 


{GM) 2 — (2 /2 ) 2 — 2 n 


1111 1 

-1-+ — + — H-h- 

1 2 4 8 2" 


1111 1 

— H—-H—-1 

1 2 2 2 2 2 " 


2 n + 2 +- +2 + 1 


2 n {n + \) 

_ 1+ 2 +- +2 n 

_ 2\n + \) 

2 n+1 - 1 
2 -1 

_ 2 K (« + 1 ) 

2” +1 -1 


rn , 2 -1 2 n {n +1) 

4M x HM - -x--- 

n + 1 2" +1 -1 



c^*§t?r «wst 


** 11,2,4,8,-2" 0 *nf*tfe<F <n?, 'srjifvifo^ «t\?« «w fa# ^ i 

^mn^: 1, 2, 4, 8,. 2 10 ^T l,2',2\2\ .,2 10 


’mstfrr = io+i = 11 


•^'S^ls stTftfw AK4 — 


1 + 2 + 4 + 8 +.+ 2" 


1 + 2 1 + 2 2 + 2 3 +.+ 2 1 


GA/ =(1,2,4,8..2 10 ) 11 


=( 2 °. 2 '. 2 2 . 2 3 .. 2 10 ) 1 













’'ifi'ttfJK s t 5 f s T ■ s t3J 




*t\5, H.M. = 


10 + 1 


, 1 1 1 

1 H-1— r- H— 7 + . 

2 2 2 

11 


1 — 


1 

— x 

2 


11 


1 - 


11 


J_ _ 

2 X 2 11 -1 


- 1 2x11 
2 X 2 “ -1 

11 x2 10 


2 11 -1 


1 *jf®» x ’llf'rfw15 = 2x -3^^5Wy 

WfH: 


nc*! <pfa, C+M o'lw x ^ n .v,, x 2 

OtOTT 

y- 2x-3 

y, = 2x t -3 

Xv ; = 2 y,-X3 

ZA = 2Z^i_3 n 

n n n 

y = 2x — 3 
= 2x15-3 


-jc n ^ x 

‘S’fTFT, 

x =15 
y=? 


=30-3 
= 27 

S»a/W/v^ 




Colter 




vso i gt^rsrSOlt i 

^rsn^JK: 2f®w ^MR® 7 T?'++<f ? K5, 

x = n -^ [ i£|tm?T n=50 1 

2 

= 50 + 1 
2 

= 21 

2 

= 25.5 


oi i A, B ® c: ^ f®*# C«TC® I i£)^5K csri&wi#' A c«it® B c® 

^r+5T5r 45 f®: f*rs C®^t, B C«lt® C C® 60 f®: fa: C®^t C C«K® A C® 

xr#m 75 f®: ft - : C®^T m I *W ®H *tf®m ®®? 

3TSfpfK: ^iTs t< 5 f'8fa3 s li)9 i;C<l f^TC c f?T , 1i)C< 5 t I 

HM =--y-- ; x, = 45, jc 2 = 60 3 x 3 = 75 

— + — + — 

^ *2 *3 

3 


- 1 -H- 

45 60 75 

3x900 


47 

= 57.5 ■sritsT/’^&T i 

®$, I iij<p>3W '^IC'SIrI 'sM £W¥ 30 *r$5T ^p 5T5T 40 'Sfl^T C®C*f, , t3®®f 25 

®ifar35 ■sji^’T c®?r «c*fa 20 '*rTl®T ^p5t?t 30 *n^®r c®c*t ^f®apsr ^ i ®M«t i $c®t®®? 

^rwr; *#, 

•>ir^t = x, 

= w, 

4-*fUT, w 1 +w 2 + w 3 = 30 + 25 + 20=75 


®f5TslT ®tlR, HM = 


W 1 + W 2 + W 3 


W, W, 

—L + ^ 
^ *2 

75 

W 3 

+ ^- 

30 25 

20 

— + — 

+ — 

40 35 

30 


75 > 84 


x^=40. w, = 30 

x 2 =35, w 2 = 25 

x 3 = 30, w 3 = 20 


179 

= 35.20 snt*T/’®$T l 







S&8 

0'S i 'jf*! 14 £(% *1+ lit 60 ^n^®T we*! 900 *rft®T uac*i, ^^51*1 25 »il$®i c < ic , f 

300 ■sntsr c^m, stffc *p&nr 350 c^r 400 ^ ^nr 25 ?n^r 

c^c 5 ! 15 ?n^r I>3if , 9i(.'® c®t^®T i e®m <, w^' i*j ^ ^ i 


»l»ll*lH:C«l«'{> *15 *lF®«* C<lfl +3 C® ii|5 S'SW *15 ®l«1 *f*«'ll*P«1 fw I 

f#, c<r«r=jci ^ aifi^ns *t®r = w, 



_ 1615 
" 28.93 

= 55.82 ill^Al-51 l 


VS8 I 44# Qfr 4*5m 200, 400, 800 lOOO fo. fa. «ir*wt'l 1000 fa.fa. <U*f<lWt 
44# ^fi<^i<5 cifa oi i^i 'oifxsiijiij i , lf v ®c < i , t fa^rr i 

^TSTWR: ^ifsc*) 9 ! l^feRT L'+M '*<!« ->lfS<P ipq|<pq SpffiT <p(,^ |, 

44T(?T, Xj = 200, x 2 = 400. x 3 = 800. x 4 = 1000 
4 

W HM = —----- — 

— +— + — + — 
x, x 2 x 3 x 4 

4 

1 1 1 1 

200 400 800 1000 

__ 4 _ 

~ 0.005 + 0.0025 + 0.00125 + 0.001 
4 

~ 0.00975 
= 410.26 

.-. 410.26 fa fsr. i 






Wst 


vM- I -£)= 0 k 

1=1 

’WftH: ^*r JC II ' 3 T°^tT^ Xi,X2 .-Y n S?lwi 5 T c PT?'*fTT 

J T s fK?FC s r fjjfj.f n CT^TTC 5 ?, '^ i f l =N'Q *1tf*tf^* ^ x ^?T, 

- Z-^ 

x = — - 

N 

n 

'£f i (x,-k) = o 

=>Y,f.x,-Nk=o 

=> Z f x , =Nk 

=> Nk = Y J f,x, 

=, *=I 4 i 


ojs i 2, 1 , 0, 5, —6, 7, — t *i*r 'Jso^sr i *iwsrs pj«fV| ^ i 

■*1*11^ l*t* 0 k i'4i »ll0»i3 ^ffepST s ll'3TlC°l '0|l»)^l *11^— 

-6,-4, 0. 1,2,5, 7 

■WPT^-sfTT, n = 7 (fiwtl^) 

«=, , _ (n+l)x3 (7+1) x 3 

•^s-sils © '© m Fjrsfas, Q 3 — 7 ’'55T ^ = . sil ^ 


= — J- = 6 = 5 

_ (n + 1) x 7 (7 +1) x 7 

Tr*fw, D 7 - 4 - Jq- 'W <1*r =-—-^5T *tir 

8x7 

= —— 5.6 ^ 

= 5+ 0.6 

.-. D 7 = 5 ^ + (6 ^ *ttf - 5 , 53r *t*F) x 0.6 

= 2 + (5 — 2) x 0.6 = 2 + 3 x 0.6 = 3.8 

(n + 1) x 60 (7 + 1) x 60 

P 60 --^ 1 -rfr- 


100 
8 x 60 


■ «t»f = 4.8 ^5T *f*f = 4 + 0.8 


.'. P 60 = 4 ^^ + (5^T5T‘ ! ^f-4-^r <p W) x 0.8 
= 1 + (2 - 1) x 0.8= 1 + 0.8 = 1.8 

ww§?7/*?' /w/Svfo 9;<V”/+ 





sm 


cS'Jj 


'SH I fit* WH i^fb ©JC^IH OTWIPT fafe 1 ® ®tC'®l^ *1l$C0?S *f s f 7 T?*fJT OT8TT1 ^C®ll: 



12 

14 

16 

18 

20 

22 

24 


15 

18 

30 

36 

32 

22 

10 


sl'PT^tlT ?C ® b $'<f<p‘3<l, b j'-4 iT*|»)<p, 80 T $^T "*1 s»i<p fsT'fa ^ I 

^1*1 I^H: *t*RT ®ll®l<pl 




^pST OTtf^fS 

12 

15 

15 

14 

18 

33 

16 

30 

63 

18 

36 

99 

20 

32 

131 

22 

22 

153 

24 

10 

163 


N = 163 



/ ^ 1 A UJ I 1 

smFjW, Qj - —p^’Pf =--—^rsr m = 41 ®?r’Pf = 16 

« , _ (N +1) x 3 (163 + 1) x 3 

w Fjsfa, q 3 = 2 ---^?r *p? = - ---^ m 


= 41 x3 ^ m = 123 W’Pr = 20 

(N+l) (163 + 1) 

^g*TWlW, D 4 = ~ |() z x 4 ®*r m = -—— x 4 ^ ’Ft 


164 

10 


10 


x4^%= 65.6 ’Ft 


i*m, 65 3 66 *Ft ’Ft ^c*T, D 4 = 18 

„_ (N+l) (163 + 1) 

80 ^ *rsw P 80 = L 1() - -- X 80 ^ *Ff = - —— L X 80 m 


164 

10 


x 8^^= 131.2*F? 


4^, 131 w ’Ft = 20 

132^’Ft = 22 

lift’KFRTM5ITW^F= 22 -20 = 2 
/. 0.2 " " " =2x 0.2 = 0.4 


.-. 80 ^ *rsw, P 80 = 131.2 v* «Ft = 20 + 0.4 = 20.4 
























MEASURES OF DISPERSION 

C<P-al<l 2R®I'AM ’IFrI 9 ! Olol 'WlWfll ^<pft '5T*U<P*ll , 'l ^TRR 'll® <P0 C J> *ttf?T I 

'srrsraT rIrsftr r ri% rrw <rr sjhr r i '5 ^ rr ct 

w<f '5TH ft 5 ^ RfR'S^R Rtf$ feyf I <R5R: 5, 10, 15 t£R° 0, 5, 25 
iRRlftuI ^fto 5 tTftlf%R 5 fl> 10 ft 1 ^ RftfS^TR <blfe f»tj I ST®f5r Avb>i|ft(.'i> ?fTf*fSWT RRR rr 
RR ftv^s qR° ft sk avMlfto C’-TM olftrSTRT ’5T*iT^ 5 ' »iM sc® C^ftf ftftp^J l q<tft,®lc< c<pR 
ij$fi> f»»j 5*1^11 fto OlftfSt^lO ft^fa f»£| '5'STIT -'iCJjS a I wo 5 t^5, R*TRT, £|j>0<P ?ca RM I 

i£| ®| si*i 'RO'^lo RRsR RR RSfT R (.0 > ‘Jak sjRlRR *tf?RT' s T RSfH RT-^OTW] RRfiTR 

Slcolsw ^ "ARRftR ft^fa stMIo I 

^ ^*J3T5T ‘ 5 T& f^m^T- 

• fR3R, ft'aN • s ^f%5TT‘ B T 3 ftnSR kftillC’R gJO'MtaH ' 3 llC s 'llt> r ll <t><K,a *tRR I 

• RRRJF R fRSR ^Tt%5TR;'1<T ^RICaVSFIT 'SUFII'Rir RRCa RRR I 

• ft’alo ^iftiilc’R SJcolsr^lkal RTRT <PO(.a Roto I 

• ii|R# RR'f ft til wo SRoftl 0“ftl <POta Roto I 

• ftalo RRlTRRSjreR SRRipiO' RHRRR <POta RRR l 

• ftt®R?I^I 0toK>ftlira| RIRT o>oca RRR I 

• C*R°R, ftc®H?R <3 ■ > ISC« 1 'tI?RR ORta RRR l 

s.oi fom, *tf^i*r«f^r ^rt^iMi 

Dispersion. Measures of Dispersion and Types of Dispersion 
ft«lo (Dispersion): 

C<P‘alo RR ~SC5 ftCO‘‘fRR RRRT RRRRR RRlMtO' ft«lo RR I iJRI R$lt*U ft CO *1 WO C^rUi 
RR $CA «CiiRl RRRR <I> a «io^R <MC$ <7T -'l* JV 1c < F RRtT R3R ’JR, RSfK f*<C< - tWO 

RRR SIR CRC^* S?lo RRTStR 0 s a cteltS R R5 ~5R ’lfoRR^ ft<ilo oc*1 I (.4M ftw'lc^o 
^^sfTTQlR ft ftl 1 ® ^t. A RRf ^tUR ft<4N & '$ s <|\bC. A *11W I ft' s ^Ts’fTTS'fR *lft 

^RR ■?¥ W ft«lo ’SR I 

9 fftR^tMft'r A. L. Bowley RR, “Dispersion is the measures of the variation 
of the items" R^fps ft«io ^l^tlfto %*|RR8FrR ftjjAlo i 


fib faffM < Pj!yi3$t‘i tfW*RT 




9 rf^ 5 r?,'sfiW’-sWsr ■’Rj 


(Sir 


A B tjft> i v h- > llf<l^ ?TR'S7?Tfa R«5lw*l SRI^R ■■$q*ll 43T ^TT I 


A 

B 

47 

33 

43 

28 

53 

63 

50 

55 

57 

71 

ii 

fyt 

O 

x B = 50 


Vital'S' TrstPTTfr TflU^ sfis >MM ?C t 1'3 WOt?T RRTR7T3 ^ItR S)<pfas '5TW ■ > ] k " v 1§ < 1T 5 f^T 

Rhsum i A 7nf?ra Rf^ srw?r ^jR ^ fw B Rffer stRWTT *ts 

C»rt4 «H*i4 t<f*f aW'^H <k*j | *v|i->-||R*| (,'.?m RsgR^ra <)<$M ^2^ I 

fwfa *lfiw*r (Measures of Dispersion): 

^ Rf ac/alR^ Rw*U>i J41 r H <Mti> RT C4M Rc<Mc,»m (.4*a)tl SIM S?l*i ^^RTaRt 4 A ^35 
4T WS c?li5 ’tt’sfRs *lRnMfD$ ^c«il R'aM ’tRwT’t (R ^tRulC^ ->il3k4i 

C 4 R Rt<H(/l3 (,<P‘alii ^IH 4»tiln 4T4*JT*T RpR - '43T ^T a I (,4 R’als ’tR^T’f I 

CRSR: *lRRa 4 <i<iM, Rootle 4 a JI Ft I 
R«R *|R>I IcRrt 

%U«r*fT <3 (RRlUHA 1w C^TC^ R^k ‘j$«lt’t affi Wf *FBT I W : 

"4. rt *Rrsr R’cslo (Absolute measures of dispersion) 

*T. ^TC' !> tRt r 4 R'alfl ’tRsrH (Relative measures of dispersion) 

(<p) ^tc 1 ^ Rf < ’R*r fwRt *lR»ii v t: R<4it*i«i ct 9 rf?W' ! t Rsp RwsiM c s rw 

R^Fa ^sfK Ric<*R/T?f aia^^M (~»W *ff?T5rf®t alc^«(.4 ^5RTC‘ ! T^F 4T 9 \^ 
R«i<i ^c'l i ' 9 R 5 r t> e u4*i ia4C4 9 lR i il' s t <mI i ^<pfD 

nf*f i : 3 ito, •srr=tr ■jbt i 

(*T) fwm ’’tfcsrM': R>3tM<J C*T ’tfotMWlT 4T ^alfw Rmt*RT Fnsfa -JVRR 

4R/5T <u<wa alciTK.4 RR] 9 ![*•><? R'aN *tf?RT*1' 4W I '3irc®lF44 R^R ’tRsfT'Vl^ ^ 5 t, 
*l a<p^|, a^tTa aj|<ji|c<i 2f4T*f <Ml W | ii|^T ia<p<p^«> R“^lTT I 


8.0^, 

Discuss Absolute Measures of Dispersion 
R«b) *lR»lMt4 l)R'»l(. 5 t '»t 5 t 4^1 I ^I^JT- 


i. ’tR’ra (Range) 

ii. FpfV^R^fPTfQuartile Deviation) 

iii. (Mean Deviation) 

iv. *lR|ara 4R<R (Standard Deviation) 






i) (Range): *1 ft 3 !a T $’ s fPrTf?R -wocii ww l ^it*f^ T 5' svi^ifim 

C*-Kiii CRR '■-a*Mlf«Ki < 333*1 VHFim 3 RsfPRsfTR RR*iM(14 *lkl>R RR I 

*lfa>Rt4 R W 4RT W I 
R = x h - x l 

CW: 7, 10, 15, 26, 30 I 

R = 30-7 = 23 

iJMi<i sH^r^fsT f*ic<*tc'H'fi c'-tm c*R GJ^fa 5 k?^i s 2f®rsr fawM 4 *u<p 

S?i« *tf?PRr R*Tt I 

ii) 5'§>«fo WR (Quartile deviation): C4FT fRR*fl?R 'stmtstt ^cs sf®rsr Fjsf% isr® ask 

F5^f4 3C» 'sr^rrsrT^' R44RTOR 5 tlfRla4 *t4C4 trjRk <t< s fpr <c r l I i3t4 Q.D ^RT 2 t 4 T*f 
W5¥l SJMTTF^Q! ,WRT M e Tpffa FigsiV Q 3 '5FT, 

Q.D = (—LL ~12 + (Qs~ M - ) 

'3)r|)«|(, < j <j<nl m, c<pH fac^lc^ &§'<f4 cs|r> st®r5T Dj'kt.'M Rwhlipsic^ 2 q|<il «t s l" 
<P-5JC c 'l CR ilM ’fTGTTT m a I C<P b §>’44 RRRR "H, 5 ! I 

nn_ -3 _ Ql 


iii) WR (Mean deviation): W fRR‘R7R ? R, 'srRTRT 3 2JJR4 c®TC4 R?'4Trstf^ra 
RRRn?R *m ill(. r| <l ■'Rf'Sc^ 1 5RT RR 4 <i (yi CR RR < 1T3?IT RT?T 4IC4 

RR*IR"RW5¥ I ^R*lh(.<P M.D Wf 8R5R 45f I 

^>a acx|)<| WM: 

IRR 4f%, (,4M b s 14 x ^ PI RX'tfR TTFPf^ x,, X 2 - X n Rtf'tfs^ 45', TTMTSTf 

3 Sjg?T4 RSfiSRST x, M e 3 M a . 


x 3 Ca f*i'T|a 45RR4R MD,~, = 


_Zk 


A7 .£>,«., = 




Yk - Ml 

m.d K) = ^-^ 

n 


WR§ 3 ! , r Hf&ji'si 




wife Ri *i ySfrw-sr^rsr 


(.■"pc^: wr <pft, (.4M w „y ^<r n *r?*rr<F x 1; x 2 - x n 

wot W3R?r, fj,f 2 .f n i£Rt 'S$icw<i x, -srsfrsrr M e « 


T, 


^3*R x ~$C5 fa-Tla ? f® <n<i<ih, M JD,-) = 


ZtK* 


M .D iKt) = 


£/;!*,-m. 


A 4 JD t »., = 


Z-^l x i- M °l 


N = £/; = i 

i=l 

3c = ^ i 

n = TS’sfPR’sfTT / *PPT^IIt I 
M e = ’ S RRT I 
M 0 — l 

iv) (Standard Deviation): C^R ^RTRTf^Rl WTOOTT ~$U$ 

^C^f? >lilf§C4 c^llt? ^s^iT 4|<| «R 4W C*T MM ' 5 Tf'3?TT <il'fi ol« aj<p <Tt<t> 

’IRift a ^R*fR WT ■?¥ I CT SD WTf SRT-f WT l 

'0(Cjjf®l'^'® C’PC'il: <pft, C<t*M t? c l<P „y >£R n ’Tt'SfR* x,,x 2 - x n >^R° 

*ltf«lffc* ^ x, *ifaft * wr*fR <r ■?w, 

;Z<^ - x ) 2 

<T =J - 

V n 

C2lf®t^5 'ao«bs C^C3J: 'SR R>R W .Y ^ n ^R'WF WR3J? y 1? x 2 - x n 

n 

^Rs'sfTT f 1? f 2 -f n <R®ttRT 'y' f =N , *lftft a ^*(R a 'S’R, 


iZ ffa -*) 2 
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8.o« frofa <3 SOTf%^t 

Necessity and Importance Measres of Dispersion 

1*1 Ci( fa'akRR 3 SfcRRFffal'ST 'Scgl'^T Wf 3,C®ll: 

i. 1 ltST (*1(.<*RRR '5T*qi<pA)M rrM '5t 5 T3 sIcwr st<R f5»[ $cs RTR I C’^M 

Fc'i'R TjttfR RSRT j> c i r i| <p<ilfl BRT fRTJR ‘ s tt%^rr B T RRT R¥ I (.< 1 * 1 * 1 : 


Column-A 
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75 

Column-B 
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95 
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80 

75 

100 


4RTR x A =70^1 x B =70 

v£(^C 3 A s B RRprtFR ^ >rh Yeti'S aic^ stfcr 3 siff^ "src*^ >j k “ v ft RpfcR F^rm i 41*1*1 
A Rtfof Fi!sj| RtRR Frafs ^• 5 i‘<i i i<p i) rsr >iiR^ B RtlRR 'srRS'CriR Fi’afs ^ CR*ft i 


ii. Sc* s*i *UT|«W Flf»»j RF*Ml?FRF Rqrfso «|fflJ||*Rr F?C- > IC< <t < 13!S RR I CR5R: 

rsgstc, ftwr, rirrir w«i%t RRtt £p»% cro Ftrr <h<j^* rr i 

iii. C4R <pI*RN*i S^RlFts ’tcRR RRTRR »iM f r i*j;ac u f <n<ws W I 

iv. c<p-al<i *ilc*i*i RRT^FsT <iM$, <pc*i I CR s*Ir|Fi*i Frcsln Rs RR sh CR^jftR 
RRsf*T scsl (Rf*f slfsFlFi I 

V. fRvSR RRPltf?R RR^Fr RtRSRFSt "^if^STPR RCR I CR s^j-nlRR Fi\4l*l RR CRf*f R5R 
RRsfR 'SC'SI (R^r RPTtR®RT*I*f I 

8.o8 'S c Tt^r 

The Properties of an Ideal Measures of Dispersion 
^4f5 sTR^f Fi>aJM ■'tRsriC'R l ® e 1 h^]s 

R^cRTRFr Yule-^R *ccs i£J<pfo RT'r'f RRTR RHRR (R RRT? Q c lh«?| RI<p| oi|<i*|tr k£)<c>|S 'RR*f 
fRSR 9 lFl*ilc 9 R >3 CR^TR IHM^I RI<pI RTRRTRf I R®fk, 

• 4$l*1 rF<P 3 R^Ssf RlRR Sf& s | 

• S*l}-n|Fl*] ->l<Jiq R1CRR tfRR FisFi^Ir I 

• i£)5t rs>s?c<iIRT 3 ^isc® R*RR 'S < 1c < il^t'5'3?rT S(c>s | 

• i£fl?T *1lRFs<p 3 «Wlll*lFs<P ‘ 9 tfR 5 t*RR 'S‘ ! 1c < cl^t ^3Rf SFs | 

• *1^*11 RgiFs RRT ^ CR"^t 2)s|R s "53¥t Sli>s RR | 

• SflfSRSRR RT 1>RRRR RtRT *£R CRFf 2(»lf< s '53RT SF s RR I 
J)<"•/>' ‘friiiiQjfli'-l fbfir Z?/=7 




















TiBS "STWlfsi^ 9 ff^T?,'5tjK-St«rsr 




8.0(2- ^fa- 



Compare Different Measures of Dispersion 


Frah sWH's ^ 1 t[«it Fm?i?r w 'S orR’tlw i ^rtst ■ B it%5rr' !> t t?i<H5 ^i«jt: 

(i) (^) t>5*f4 o^^iH (v5) <W*IW ^ (8) ’tf^faa <ii<i*fi»r i i£i^ic*i 9 fa5r 

9 tf?raT' 9 t8t*Tr^ >iisit4i^ 9 1%JT < T®Fir f*H?r 43T w i Fi'aiw^ C4H 9 tf?r s n'' ! lf& at 

apt Fifb's -4t?t ^*rf ^hr' *w i ?T48f*T ^Ifelc 9 ^ CTfi> >k.<1m> ?r°*fr4 8 c im*T) 
^rsrsfcr <m(.<i ait<p$ fa’cslfl ,5 11%5iT‘ !> f <«il $c< i fom ^Fi^k 9 !?! ^RSvs^th cstf^Fcr 
f^IW? fiFsjj ’tf^WPTSt^'lPl §*1 r ll^ e 1<P aik^MI 4?t '5C 5 TT: 


J. ^<NT *IT¥ G 5T^C®f 5 T c t*1f 4?!? ^JTTT11%¥ • > i<p <r i >Jk r !S i&’Rt I 

£)lfe<p »iM q|?il 2ta||<] a I s,3ka ■'iRC.s? s tTf^lFa><P (3 <1'S7 s tTf , lFa<P stfilRfT slul 5 ! <p$il 
<il<i *Tf I 34 I Pc < i*k , 'i3 ^4^4 »i|*i C’lW ^■sfrTsFl?! Fi^Fa ^iNC'-ti ■'lfS<P *rT^’ c tT Ft (.a 
*tTC3 *tt I Placers ai|<p|?] cwtrt p*p(.«tl s tl ~$U5 ^ttt^ I 

<><i4T*T >l$c®? ^4T *ll?l, >I3C®1 s M»Tf <Ml *lT?r i44° 2jtf?S4 »(H ^Ifll 
43T €)®|p a | $, 5 1 (_i ^5ptlfHFa<p 2 |Fq»<iI ail (.417 47T 7TTT *7 | ^ 5 T PkTTtTRf 

STffy 7$4 4BWT f*ft7 «rk7 7t I ^sftfnG TfsPRT? £*1*11*1 C^ft 
faa4CTPft I 

8. 4J44W: 75 7J74T*t gjl¥ 74St*lT ^TT , ‘f)^t?r (t4f*tC§T7 ^rf44tft I ^4T >1406? ^<WT 7T7I 

>14*1 4)lt»Kl ^§77 P wl^T I ^4T *iyll Al7*»l.i 'S 2)lfe<t> 7T*T 47 7a|f4i> 47 1f4¥ 44104 
744 aTd a (.4M 5 ttf7f44 ^FmI SJc^ll^ 4<l *||?l *3T I 
8. 9 lPF»l'® 4T44R: a||<]*)i^]/| ^f*f%T8C 5 'll?1 'SRI^r ’Ipp a '4T4 s fR "WTST SJITT 

7 T48'C'TT I ^^1 >14*1 %' s t^ PaP*ft«T I ^Rlca ^tTFtP^ 3 

slFfh^l SK3rt 5 l' 4?IT ^fTTT I ^T •■•^•ll PgsFafl C’^M stHT f^ sfTW I ^*ik 

•^^•<1 avails stalRa W *11 | 

^i?st4 s Wr*f 9 tf^sm; 9 r^ ^wPra c«tf^a •'sm^rrMt 

'$U5 cw^rr -m c^r, >i$wt >H»ii >s ^^srwi^i'AN c^Pf 8^^ *rr ®iPP a 
<lj<^n*T ifl4(i5 aj|kr*f p<iN v 1pvi|' 9 t | a|r|(p(,<ti ?tTplFa<p 5 f5 c<P*at?r ^T<T C Iil?l 9 1pil!t,' ! 1?' 
9 T&srr 9 t '5S¥HT ^aUT? WW Tjt f%TaTfT^^4 ^TRi’fpRJ 9 tf<rsrT 9 f8FTT? 

<r*rr ^rnr i 

&wni*flfsrq> 







8 .o^j Rwiw sWf%wr 

Necessity of Coefficient of variation 


fatally '94f& <444 4^ttt 4T fsjj' 44C4 2j4tf*T'5' Tj^f& fa(.<H(>n| J s 1*il <POC® <n<^s W I 
fasic^w r<r»« w<P4sl 4ft>t^, 1 s? i: i4?4JT, CT%T 4°4f% ^sdfn* 444^551 145JI44 <mc» ^94 


skiilsw ?i«ice i f5*j fsjj 44T4 414 f4f*l^ 1'iW'lc'W jr'iIa ^94^ (■wlc*^ 4<54 >1-4(4 

I 4f44s44(4 (<lc» l 'rl°'C44 sJwN^k'sl 44f4f)4 | 


8.0H C& fts?p, ROW^* « I 

Variance, Co-efficient of Variation and Co-variance 

C®4T\4: c4l r| frt<i-lw4 45 C*R4 4°4sTsl4<i <1 C’ffl >i»)fB(.<p (.UltS 5474°45T ^Nl ®f4 

44S4 C4 414 4T34T 414 41 (.4 C»41?4 4CT I C54l°4t4 a 1 4l4l 44f*f 4*41 ?4 I 

'®c4jS C’PC'fl: 4R <pf<l, C414 1> S 14 .V *94 n 4°4l4 41445J5, x,,X 2 . X n >44° 

SSKW 5 ttf®tf%4 *15, x , (.»^l<4 <t 2 4S4, 

^_ I>,-*) 2 

n 

C454: 4W 4fil, C4l r l 544 X ^94 n 4°4T4 x p X,. X n l94s 

S?lw« R^PTvRTT <|4I<9*(4 f x ,fz . f t »*l4t ^/^=JV, 

2 Z fi( x i~x) 2 

<7 =- 

N 

f<lC«W!<4 (coefficient of variation): C4R 54 i>llf«M v lfflf»ra 414414^4 54T4lfe 
5 tlf4f54 M'S 4141 »N 4C4 *1 s 441II 2t4P*T 4*1 C«1 C4 414 "'iT'STfT 4T4 slt4 Rc«ll<4 4C4 I $3li4 
CV 4141 81414 44 ^5 I 4R 4f4, X t>cu<M *iRf*i'o 4444 CT >94° 94 4f4f%4 45 x , 
f4t®4K4 C.V 4?T, 

C.V = ?xlOO 

x 

4^(.rnl^4 (Co-variance): C414 ft-544 5C414 94ft> 441414 ^US f4ST4 *tlf*lf54 9 fc54 
fe«l*l44 >3 444 544fr>4 4f455t4l ?Ci» 514 f4Sp? 4tf4f$4 4554 feill 5 UP(. s 'lfl 'S c l4544 44fll54 
C45414 94f& 54T41544 C41& 444 “44 4141 514 4£4 C4 414 41351 4T4 4^-5541x4 414 | 

454 4sf4, 44^14 4 w 1<p^'S 3 544 X 3 y -^94 n CSff5T 4144^5 441HFC4 

(x,,y,)(.v 2 ,y 2 )....(.v k , y y: ) i94? i£|R4 sITfafio x 3 J445»wf°4 covfx. y)4^4, 

.-. cov (x, y) = ^ - 

n 
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%*T 9 tt 1 rr 'S sfsrFtj 


i l sfsrff W C*f, CSCrtv^ ^®T ^7® fw aiMfts ft'©s%T i 

STsrH: ilC«i <l>fil, CffiW.V viRf n ,V|, .Y->- X n 44? S^lOf*! ^fso 5 t®, X 

2 y '(^, - ^) 2 

C®WT?4J, <j* = *=L—- -(!) 
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*#, u, = 


a = ^®T 

c = ^rwfn 

M . = t>«l<P I 


^x,=^ a+c^u , [^»¥‘ !> T^ ^ f^or] 


i=i i=i i=i 


—— =-(- c —— [%®4 n 1 3M 4>t4] 

n n n 

:. x = a + cu 


(i) *T° >|ifl4?l c f '5TS ''IT^, 

, V(a + c« ,-a-cu) 1 

°x=— - 

n 

_ Y,( cu > ~ cTl ) 2 


Z{ c (»> -»)} 2 2 I>,-«) 2 


:. ar=c<7~ 


7j3?rT° c®wf°"4 "spr '$U5 ?rT*r% ^14 i (£Tsrff®p5) 

^ i sfsrH 4 ^ c*r, 4T44H 3,c.® •( f<Hs ^mIhh ^4 fa'»4*fl 8 i i 

STSTH: 

■sr?t <pRi, c<ppt t>«i<p .y 44 n iil*-i- > i^ .Yj. x 2 - x n 44? ^ x 'S 

^fulfil s 4i4*fH o’ wr, 


_ I Z< X . ~ x ) 2 


Sbb'yftJ&’P 
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y<>- 
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y.("+cu, ~ o - cu) 2 


/^{C(M,-U)} 2 

“l( 

| g2 Z (M - ~ 5) ~ 


-.IZto-v 2 


a = ^pr 
c = 

M, = •I'g'l b°t <f“ i 


Z x < =2> +c & 


[%«¥ ^ f*rc?r] 


Vr v« 

^ 

n n n 


[^5?T n «f ? t ^Rf] 


■^anl° s <qt<j*lH ' 5 lRi«i s*s ?(,a ' , 7f*ft*Tf^5 'srPlfafl l (Sfsnf't'S) 

\5 i ^ C*T, 'jjr* ^R^tTfiT ^ ’ifafa's ‘Ij^H ^slcio '5JW^ I 

SfSTFf: 11 C r < <pfa, .Y, 'S X 2 TjfT> ^r^UT C^tTW Y, > y 2 

*ttfe|f^sr *T5, x = Xl +X * 
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, ®tf% 7 r?f, R- y, — y 2 







2 

2]! x i- x l 
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*l-*2 A X 2~ X l 


x^-x 2 Xl~X 2 
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2 

(i) <3 (ii) *1X '5^5' *tTt, 

:.MD = a = — 


(gWf'T®) 


«#, sm n ■*4l»lf<4S (7T5-, 
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'sri^rrfSr^ *tar 




'^tn?r cswr?^, <r = 


:. n J <iMR<t> *K?m <! lf%fw^R*tK a x = } 
em n j 4MR4 ^tTt, 3c = H±1 


:. faosiky c.v = -yxlOO 
x 


n + lln-1 


12 (n + l)(n + l) 


= i—/-‘r x 1 UU 

\ 3(n +1) 

<?• i srsrK ^ w, sN^r n *mI'® 4 < p ^x <^-^< 1 H o ^c®i, 

i) xxjn -1 > <r ii) 100 -Jn — 1 > facwlv^ i 

sfsrK: 5R71 <pI5, x n *H ®j<p aih^^ x 2 ,x 2 . x n 5 ltRR><P ^ x 

^t1%fw^R^T, <t^T, 

- z*< 

x = —— 
n 

••• Z x i = ™ .(0 


y x 2 

C5fft&, a 2 = ^ ‘ -x 2 -(2) 


5»j;/«/7/W' *ff?P 










wifa. 



= 2X +2 I>< x ; 




[ 'i|^r)| J4 <^Ff 2 y\x t Xj > 0] 

i<j 


*T. («v) 2 >£x ; 2 

^r, n 2 x 2 >^ Xi 2 

*.*‘*Z£ 

n 

Bt, nx 1 -x 1 >'£^-x 1 
n 

^T, x 2 (n-l) > <J~ 

^T, Wh- 1 > cr 
^t, -Jn -1 > ^ 

X 

*1, yfn^l X 100 >^X 100 

X 

% IOoVwM^C.F 
:.]Q0-Jn-\ l 


[%»¥ 9 t’3K^> n ^BT «T*T ^C5r] 

[%«¥ x 2 
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($}^#ns) 

[^5? ^ 100 W ’S'T ^FCsr] 
[ Rtwtlw CV=*x 100] 

X 

(£TS#I^) 


'b l stm (?T, WH a = ] '^ + ^ ^ + ^ - + ^ ^ 

V «, + H, 

gfSTFf: '5RB <pf^, X n ,X 12 ,.X,„,^ * 2 1’ X 22’.Xj,. 1 jf& I AI OB C 5 ^ 

"5‘ 9 rr 3 Ts' s (TT ^ii^kh //j n l ’tlRRxp ^ Aj ^ X 2 ■ 5 lf?rf^r5' <s<*ft*T < 7 , s <x, i 

>lMn* BTf=rfs^ ^ 5 , X, = ^ +»2^2 

n x +n 2 







Sw> 9 l9 j i° ,s t3l i T-2tsl^T *tar 


£(Xii-x c ) 2 + £(x 2i -x c ) 2 


( n i +n 2 )a c 2 - ^( x ii “ x c) 2 +Z( x 2 i “ x c) 2 


Z<x-*o 

i?r%*K7R$?r cs^lw, <y 2 = 

«i 

=> -*) 2 =^°i 2 — 


i>¥ %*tOTtB<r C®*TtW, cr 2 2 = 


Z(X 2i X 2 ) 


2](x 2j - x 2 ) 2 =n 2 a 2 


Z( x ii- x c) 2 =2{( x ii - x i)+( x i - x c)} 2 

i=l i=l 

=S( x ii - x i> 2 + 2 ( x i - x c)i>ii - x i)+ n i( x i - x c) 2 


= Z( X li - X l) 2 + 2 ( X 1 - X c)-° + n i( X l - X c) 2 [••• Z( X li - X i) = 0] 


=n 1 a 1 2 +n 1 (x 1 -x c ) 2 


[(ii) *Ts ] 


Z( X li “ X c) 2 = H 1 + n i( X l - X c) 2 


8faT°T <Ml ^rr?r C*T, 


Z( X 2i - X c) 2 =n 2 ^2 2 + n 2 ( X 2 - X c) 2 


x 2 - x c = d 2 










il 3 C. c i (iv) (v) *Ts f^fT ^rnr, 


n 2 

S ^ - *c ) 2 = n i °1 + n i d l .(v») 

1=1 

+ n id 1 2 .(vi) 


(vi) (vii) ^i51<p<i c T^ (i) ^ ■^i51<p^c c r <Pi«i *tT^, 
(«, + « 2 )<x. 2 - w i CT i 2 + >\ d \ + n 2 a 2 + n 2 d 2 
(», + « 2 )<r/ =«,(ct, 2 + </, 2 ) + « 2 (<r 2 2 + d 2 ) 
^ a 2 ^(ffi 2 +^, 2 )+ fhi^i + d 2 ) 

"l+«2 





i I R = i>21 T^stT ^T^aftT = x H — X L 

k I Fj'sfa^sfK Qp -!_ ( ~! 


0 I MD t ; | = 


£k-*l 


('Sitif^l^'S "3^sfr?T C V PM) 


S/K- 


CciI-% s ) 


8 I ’Ifflft s <ii<i*rK, SD!a = ^ - C'STCjj^l^'S ~5I ? IT?I C'fM) 

= Z/.( x ,- x ) (Cif^p ^rsfT^ CTO) 


d I (i) C«WT?;<F, = ^ (y ' y)2 

n 

_sv ci*. 


(C v PM ) 
('5rC2ffl‘^S 5>C v tS’Sl t*4*W) 


AWi^l C^2T) 
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(h) c^fT^, cj i = Hf‘ (x ‘ *y win cwr) 

N 

= X _ ( TJZl j (TZffffS' WfTfT CTO) 

A 2 Af 


_ Yjfi x ’ _ -2 wro ctost) 

N 

<b I ftC5*fTW, C.V. = — x 100 
x 

hi i 

~Wfc (J x =C<J U 

b- I ^sT ^T#r f 4 ¥ RsVIVl I 

^Nfc <r 2 = c 2 <r 2 I 


Js> I ^ TT^tltl CTO MD - SD - —; MD = TO 4RTOT, 

5X> = *tf^fwTOrcH r = *tfro<i 
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io I sm « J TOlf<4 TO*lTfa C& flX4, <t 2 =- 'S *t§fw4RTOT cr = 
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^Ff*T x'S y^ll1*T t? 5 ^ \5TO cov(x, y) = 0 

„ 2 _1 
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l i 35 'S 45 7 I?,' s tjT ’jt^' *1*5 WR 'S ^R*fH fR*f?r i 

R*WH : 

i l(. r < ‘Pffl, ^R^fiT >J$fb, 

.v, = 35 

x 2 = 45 I x 2 > x x 1 

R = x 2 -x 1 
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= 10 

5 K5 <5i<J*ff‘T, 

KiD= — 

2 

10 

~ 2 
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2 
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- 2 
= 5 

-15 « -55 ’RjftT tjfthr *t^ ^T4*rH W l 

^WWH : ' 5 TC i T ^f?T, ^T^tTT ‘J+fb, 
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'4’ttw, 

_ x, +x, 
x = —-- 

2 

_ 25 + 35 _ 
2 








8 i 13 « 17 7 R*tJT 1 a^lT> i 

>WWH: 4*tT^,17>13 

_ 13 + 17 

x= - 

2 

30 

2 

=15 

R = 17 - 13 
= 4 

s <J = — 

2 

4 

2 

= 2 

.•.f^»wr^=-^xioo 

=— xlOO 
15 

=13.33 

Realist =13.33% I 
<t I -3, 0, 3 ^ 

^TWH: 

X! = -3 
x 2 =0 
<SHi x 3 = 3 

s#|fs<F ^ x = Xl + * 2 + * 3 

3 

_ -3+0+3 
3 

_ 0 
~ 3 
= 0 
fbf&rjlrf 







^ <fi<r^T, 

3 

Zh -*l 

MD = —- 

3 

T\ x i-°\ 

_ j=i _ 

3 

3 

Ski 

= * =1 

3 

1 ^ 1 + |*2 |+ | X 3 | 


3 

3 + 0 + 3 
3 







'b l — 2a — a,0, a,2a 1?I ^ WR 'S <1 left's RJRRK fR'fRT ^ I 

^n«fK: 

x, = -2a 


x 5 = 2o 

_ _ Xj + x 2 + x 3 + x A + x 5 
5 

— 2a — a + 0 + a + 2a 


= 0 


Zl x < -x l 

MD= 

5 

±K-°I 

_ _/=i_ 

5 


N+hrhrhrN 


|— 2 4-1— 6/| 4- |o| +|tf| +12#| 


2*7 4- 47 4- 0 4- a 4- 2*7 







iibr 

I> -*) 2 

C*^fT\^, G 1 = —- 

5 

ii^-oy 

_ j=l _ 

5 

IV 

— '=1 

5 

x x + x 2 + x 3 +x 4 + x 5 
5 

_ (-2a) 2 + (- af + O 2 + (a) 2 + (2a) 2 
5 

4 a + a + 0 + ci ~ + 4 ci 
5 

_ 10 a 2 
5 

a 2 = 2 a 2 
= a/2 a* 
g = V 2 a 

5 fi5' ^T^' s 4t 5 T 'S y[2a 

HI 3,7,11-55 *R!<l3WfpRl WfK « Wfa WI 

3Tsrt^rK: 

^T, a = -1 
*TM%, c = 4 
m ; = TTfH’MH 5 1 

x t +1 
4 

= {1,2,3-14} 

%r i4f& (7i& 1 



Sa> iiftj!*i<p 








sm n ^trfqfw 


^mr Wff*T, ^ ^T Q %*Rl fa»<g*f]<n l 

x - a + cu 
= -1 + 4x 7.5 
= -1+30 
= 29 

.-. sm n ^r»rfr4' ?R*fn?r *tf%ftns <fmn, 


(14)- -1 

V 12 

/ r 196^T 

V 12 


= V16.25 
= 4.03 

'SjfSRlT Wlfa, 9 tf^T$' "SJfT C«T^ 'STMt^RT I 

CT , = ccr ,< 

= 4x4.03 
= 16.12 


.-. c.v = ^-x ioo 


= 55.59% 

.■.■fk% *lfafsi’4 ^R*fK 16.12 ^ 55.59% 



St*) ■srwjl^ 9 t^ 7 Ts?fji i T-8t«r5f ■ 5 t>5 


V i 4030, 4040-4500 C&r\V& «fwrt^ fak ^ i 

3 T5rw*r: *^1%, 

x, = {4030. 4040 -4500 } I <N1P 


x—a 
u, =- 


x, - 4020 


>341^, 

7T, 0 = 4020 
*rw^r, c = 10 
u t = *f£*i c«q<p i 


= { 1 , 2 ,- 

$.$1 48fi> ^i®if<i<p (7n> i 
.-. 2f®T5T n J 4l*tfa<J> sitfafw ste 


= 24.5 

^JtSRrt Wf%, 5 tff®iFs<P *1® , 5{ I T 3 '5Tt‘ 5 Tf^T^' I 

x = a+ cu 

= 4020 +10 x 24.5 
= 4020 +245 
= 4265 

,\ sf^TST n C^fTv^ cr, 2 = —-- 


2,_ (48)--l 
12 


12 

= 191.92 

‘Snf^r, c^wr?^ ^*t c ? rw IVg 1 


= (10) 2 xl91.92 
= 19191.67 


Sibyls 








<j x — Vl919.67 
= 138.53 


C.v = ^-x 100 
x 


138.53 

4265 


x 100 


= 3.25% 


5s i 7,12,17,22-102 *lfrWTfiT C«5fl^ fafa ^ I 

x = {7,12,17.22-102} 


_ x -2 
5 

= {1,2,3,4-20} 

5,^1 20f& *r°*fst?r c 7 r&, 

/. n ^l»lR<i» c^fTv^ 


“ 12 

_ ( 2 0) 2 -1 
12 

= 33.25 

s?|fa, CoWTs^ fas fa a <\*?fcT I 


= 5 2 x 33.25 


= 831.25 


^r, a = 2 
*rm^r, c = 5 

U t = M'gM W | 


Sc-fj T flW'vWi 





< T^ 5 T??r)H-8t«r5r *fsi 




So i 20, 25, 30.110 ^3^fK « faOsWM* W 


■*1*1 l*Ct = Ts *rf?T, 

a:, ={20.25,30.lio} 

x-a 

^ M| =-i- 

C 

_ x, -15 
5 

= {l,2,3.19} 

tsr l9f& ^*rrm ct&, 

n Tr^tim u = r ^— 

2 

i^r 19fi> ^i»iPi<f> ^r^rrH u = 

2 

_ 20 
2 

= 10 

^l'il-511 Wff*T, 

3 '5TT' 9 t^?f I 

/. x =a + cu 

= 15 + (5xl0) 

= 15 + 50 


=65 


1 yfc ^r»!f<j<p 


(19? -1 

12 

_ 361-1 
12 
360 
“ 12 
= 30 


^®r, a = 15 
^rw^r, C = 5 

U, = ^TjpT 










Wtf^T, SCi f<£8 '5Tf 9 t%I ^®t?T f r is?l*1Vi I 

2 2 2 

CT x = C X <T„ 

=(5) 2 x30 
= 25x30 
=750 
= V?50 
= 27.38 


fitwnlw, c.v =^f- x 100 
X 


27.38 

65 


x 100 


= 42.13 


= 42.13% 


^ i 'jfiS *1 'S c'» k il^ 10 « 4 rc°i ^if*1w R'ftr <j>h i 

^TWH : 

C'F'STTT malice, 

AM = 10 
& 1 = 4 
.\<r = 2 

ilC r| <pR, <nf*T X, 'S x 2 C^T^TRTT x, > x 2 
AM = 10 

^i±i = io 
2 

x,+x 2 =20-(0 

'=IMI*I <T = 2 

_ R „ 

2 

*r, /? = 4 

x,-X 2 =4-{») 




4 ?# 1»jlyQnil fbf&tJtcl 





St*> «tar 


H8 


>\$\<w4 (i) « (ii) CTi^t^csr *n$, 
x l + x 2 + Xj —x 2 =20 + 4 
=> 2x 1 = 24 
.'. x^ = 12 

(i) (ii) feH ^ *ttt, 
Xj + x 2 — Xj + x 2 =20 — 4 
2x 2 = 16 
/. x 2 = 8 

12 « 8 i 


’aft? ^ 'S 6 'e 


^kh - : c®rswt 

AM = 6 
Co'ftw, a 2 = 9 
:.<j = 3 

^ci +i?i, ?nf*r tj^xj 'S x 2 c^rtw x 1 >x 2 
AM =10 


^t, 


Xi +x 2 


= 6 


.'. ^ + x 2 = 12 - 
«fRT3, <r = 3 

=* *-3 
2 


(0 


X \ X 2 _ 2 
2 

=> x l — x 2 = 6- (ii) 

(i)«(ii) c^rr^r w *nt, 

Xj + x 9 + Xj — x 2 =12 + 6 

2xj =18 







(i) (ii) *nt, 

.V, +x 2 -x, + x 2 = 12-6 
2x 2 = 6 
•••*2 =3 

9 3 3 1 

iO I Jjfr> <t^ 7 3 C5®n?^ 1 ^5T 3R?fJT ^ W? 

•*1*1 i^H: 0r3?rr wcw, 

AM = 7 
cr 1 =1 
:.cr = 1 

*#, 3 T° , rn' Xj 3 x 2 <7r*rr^ x, > x 2 

/tv/ =7 


2 

.-.x, +x 2 = 14-(/) 

'SIMM, (7 = 1 

=> i-1 

2 

=>^ZS. = i 
2 

• ••*i -* 2 =2-(//) 

^rttei c r (i) 3 (ii) CTt«r w ’fit, 

Xj + x 2 + Xj — x 2 =14 + 2 
2x, = 16 
.\ x, = 8 

>i^n<p<i c f (i) c*rt<F fii) ftwin *tl^, 

x 1 +x 2 ~x 1 +x 2 =14-2 
=> 2x 2 = 12 
x 2 = 6 

^T^tTT 8 3 6 I 

ii!<p/5 ^SjfiTf&JPT 







3^3 c®p n^ 9 ^r h ^ w 1 


44l4t4: (3+341 

GM = 3 V 3 
Coffin, ct 1 =9 
:.a = 3 

4f?i, 4r4T 4\47f x x 3 x 2 C4*lk r i x^ >x 2 

444, GM=3fi 

^r, = 3 ft 

:. x 1 x 2 =27 [4<4k4 4lt] 

^It4t4, or =3 

^ R , 

41, — = 3 

2 


x, — x 9 

—-- = 3 


.'. Xj — x 2 = 6- 

41ml wrf 4 , 

(Xj +x 2 ) 2 =(Xj -x 2 ) 2 +4 XjX 2 
=6 2 + 4x 27 
= 36 + 108 
(x 1 +x 2 ) 2 =144 
x, + x 7 =■>/144 


>l^l444(/)3 (ii) CTfr^BT 

Xj —x 2 +Xj +x 2 =6 + 12 
41, 2xj =18 
Xj = 9 

c*rw (ii) f%m*r w 


41, - 2x 2 = - 6 

_rt. - 6 

41, x 2 =- 









i fa# ^rrapcsr 200, 250 « 300 1 ^5tc<^ 25, 10 « 15 ^ *lf?lfas 

^J^JK 3, 4 « 5 $,c®i ^fa, cs^fTs^s 'S falri ^ 1 

^TWK: C t f'S?TT 

«, =200, n 2 = 250, « 3 =300 


S, = 25. S 2 =10, ;v 3 =15 
CTj =3. <r, = 4. er 3 = 5 
er, 2 = 9 ,<t 2 2 = 16. er 3 2 = 25 


>lNci s 


n t x, + n 2 x 2 + n 3 x 3 

«i + « 2 +w 3 


200 x 25 + 250x10 + 300x15 
200 + 250 + 300 
5000 + 2500 +4500 
750 


_ 12000 
750 
= 16 


2 _ «,(CT, 2 + <7, 2 ) + « 2 (<T,' +<7 ; ') + 723(<T 3 ' + t/j* ) 
«j + n 2 + «j 

d x =S, -x e =25-16=9 
</, 2 = 81 

a 2 +d 2 =9 + 81 = 90 
d 2 = S 2 -S c = 10 -16 = -6 
d 2 — 36 

cr 2 +d 2 2 =16 + 36 = 52 
d 3 =x 3 - x c = 15 -16 = -1 
tf 3 2 =1 

cr 3 2 +t/ 3 2 = 25 + 1 = 26 








(/) "Is ‘5U2T «nt. 


200 X 90 + 250 x 52 + 300 x 26 
200 + 250+300 
_ 18000 +13000 + 7800 
750 

_ 38800 
750 
= 51.73 

<t = -v/51.73 =7.19 


i'Js I y*T n -Jli) ^C°l n <*RT ' S IH 'S W 

ttstwH : ^fpsrar ^Ttf=T, n ^I»|R4 ’tf^s 


[ 4*rrw, a- = Vio 1 


2Ttf5R^s, 


^r, -—- = io Mw] 

12 

*T, ir -1 = 120 
n 2 =120+1 
^t, n 2 = 121 
.\w = ll 

/. Alfalfa 4 *T5, 

_ n +1 


2 

CV = ^x 100 


6 

= 52.70% 







I 4<pf5 '©v|j*i|Ri«q 'SRISTT *8 < ’lRI»('© <jj-^*3T i T ^Wliix*) 25%, 21 5 I '®'dj-*1 ll^a^ 

« »I|RI^» *|^ i 
’WWH« CWUT 

feem?<F, C.V = ° X100 = 25-(/) 

X 

M e = 21 

’ifsifa-s <i)<«iH, <7 = 5 
(i) ^ •'ff^, 

=> -x 100 = 25 
x 

=> 25x = 500 

- 500 ™ 

=> x =-= 20 

25 

wsrar wfn, 

?lg«i<p = 3 x'3T*fT5rr —2 x 5frf c i1%^ 5|\j 
M a = 3M C - 2x 
= 3x21-2x20 
= 63-40 
=23 

fe# 23 8 *Ttf«f1%^ 20 l 

ib - 1 c<pM sjfifS >|H 3 RcilM «ks 5 Wfilt 'sPT C*T '©'O^iiR ’’fl'suT c*f®T 

'®h < ’rf?fsr® ^jwr 4 ^®i ''sMpnf^ < ilsl»i'© i 

^TTOH: ^IW 4Rl, x b«1C<M n Xj,x 2 -x n 

*(1%, u — ——— [ a = 3, c = 5 ] 

c 

x —3 

=> u = — : - 

‘ 5 

=> x, - 3 = 5 u t 
=> x, = 5 11 , +3 
=> x = 577 + 3 







9 t1%f5p5' 



= 5<y u 

= 5x4 =20 


iSs I x ^ C5®rT?^ 10 ^ y = 2x - 3 ^ y ^ C5WT^ fafa W i 

3TSIKR: C^'STTf '^1os, x b«u<M a/ - 10 y = 2x — 3 

^t, y, = 2.x ; - 3 

Z- v . 2 Z- V . 3* 

n n n 

y= 2x — 3 

y vq?i wwtlW, a 1 = —— 

y n 

^(2x,-3-2x + 3) 2 
n 

_ X{2(*,-*)} 2 

n 

= 4(7 / 

= 4x10 =40 

| ^rf®T65T^Sx t*Rl 'S ooil^ ^naRSf 25 'S 36 ^31 = 2x— 5^?T WWy ^ 

« twl<5» (^RT ^ i 
C t F'S5T WC®, 
x «P<I s t'®, x — 25 
x <3? <r 2 = 36 









^ y = 2x-5 -(1) 

y t = 2x t — 5 

^’Z-* =2 Z*. "Z 5 
^r, Zx. = 2 Z y . 5n 

n n n 

^t, J? = 23c- 5 
^T, y = 2 x 25 — 5 
J? = 50 - 5 = 45 
y CoWT^, 

]T(2x,-5-2x+5) ; 

X{2(x,-x)} 2 

_ 1 ^(X, -X) 2 

n 

= 4a ? x 
= 4x36 
= 144 


i ?nf*t?T *1*1^ 100 1250 ^C 4 ! vETC^ <H<H fafir ^?r i 

: 

■srpr <pf<i, *r*rfi>' ^Tf*f, Xy,x 2 -jc 10 

10 

Tptfij <nf»Rr ?raf§, Y j x j = 100 

/=i 

10 

-Pf»tfc-^Tf»m ?raft, ]T.y 2 = 1250 


10 



o l = —— 

10 


& 

10 


1250 flOoV 

10 t 10 J 

= 125-100 


a 2 =25 
.\a = 5 

ci??s/5‘ wF- 7§fwf*r /6/8 j5h ztwhl 





Sbb 4 i1^ 5 f?, !s rn i T-8t < w 


5A i 19 fi> eenlW « fstfir w l 

*i>)WHs '3||il«tl ^1%, n J <(l'»lf<J4 3 T\*tTRr - _ ” + 1 

2 

4*m?T, n = 19 

•.- 19 + 1 20 ip 

" 2 2 

2f ? w n '<l«lfa<P ^^JTRT CW”^, a z _ ”~ -1 

12 

= (19) z -l 

12 

_ 361 -1 _ 360 _ 
12 ~~Y2 

<t = V30 =5.48 
Rco^K^, c.V = ~x 100 

X 

= l^xioo =54.8% 

10 

i 25fi> f^f^r i 

^fsrWK: 'fl' s fR i T, n = 25 
«il»i<il wtf*r, n '<d*lPi<p 


:.cr=y[52 = 7.21 


*trf s t1w s te, 

2 


fac«4l°s4>, C.V = — >100 


13 

= 55.46% 





<#*!'* I 3 

MOMENTS, SKEWNESS AND KURTOSIS 

2RT5T 3 favB t<j>M ifl<pfD f*ic,<*1(. r i'Si 3 *i w 1 c<p c<pH «mr«1T 

ofrsrrr ?r? r i f<<i*iw sfcr 3 gpjfa ?f?srn:B «iforr*r rrt <ffevii>i 3 1 

*qfe»r®|5l >i|^lc«Ji CTR fac<*R *5*11 ®J<P R *tMI®j<P *tf?lR*t RR R?T I i3R^5t3 RRRRT 
^ 5 tR R RW CRR fRR fa <3 a RT RtR RT?T l R>l 5 'i a I fRR*fR? RRlRT CRfT (Frequency 
Curve) 4 ' 0 $-$ aftf R ’ifRR’t RW I Rt? <ftRal 3 ftB ’tfrRB? RR? RRT ’ffaR® I 

4 ^wr*r nt£ c*rc*r f^w^r- 

• otfms 3 ?faRca« ca^ft fast? rtrt rrs w i 

• 2RST bl-rllb Rib] ?fa*ll■■s/'°lC*ltf^S *lfaR®CR CR4f)?l ^fawiCa?! RRW ®tRt*T <mcs RR<r | 

• *rf?iRc5? stwRT^rsf 3 rtr? rtrt rtfs w i 

• s| 3 ?Rn 2(<Pl^C»^ R*fR RSICS 'W I 

• <j fears Is *tf?R*R3j5 RTfRTr RSIC® R?C? I 

• 3 t?R smtsf r!r r?tcs rrr i 

• •'pfa'ai TfaR-Ri^ rntt “mc-s v 1I?k.< i 

• *ftF TlRT R? Rt? WR RlRT <Mts R?R I 

• Tiff 3 8pf*f^t JlRlc«H RR fRTSlRf RSK.fi RR? I 

• < R| i£|T° *4t*4t , W RRR? RltRTT rrs ’TO I 

• RR fitS? 3jf?R <q«ncs RRR I 

<t.oi 

Moment and Types of Moments 
’tfRR® (Moment): 

^°Rffe Moment *fRf? RvR sjfsRR rrt RtRs - I RR?RT lRR*fR? ®iIrFs 3 Rpfs 
faRRB RR fat<HW? R5 R ^#1fi RS C?kR RRTR RRTSFTT? RRfTCB Tffs^ RUs? 
RlfskR CRl> RtTvRT RR '®TR <f>w CT R*TOfR R3R <il*J, sklsiCR ‘'tfwTS RR I 
RMi®IW RTT R5T, CRH faC<*IR? 8]fsfD ~5Rfa**£ RTS RfatfsR ® RH RCB 

RRfRB i£|R^ *H »JR ’ffrkRT farffat RR f^CtT fikTSl C*n^ Rw’tiT ?t?t Rf’t TR C? 

■SR ■ s TT3Rt ?R ®lc<P TfBTS RR I 

Tf?TtU®? sfTRC®? (Types of Moments) 

iTR^fR? ?T 'R|5r$' ^ ^l i)l TRf (RCTR »iH) (RW ■'iRl^l s 1?®f?r <Pfll <||{I I ^ 1 BRf 

’t^RTSRf ^ «ftsr afstMffii T»rt: (i) C’ttfT®’ R CT#? ^tf%Rrzr (Central Moment) 
(*) RC*ftfT5"?T TTR ?1%?rs (Raw Moment). 

^<pf!f fifliffle 7 <PJi*if$$!*i iffiP't'Tt 




*1 fill's, *8 


C*llf*f®' 4f £4^31 ' 9 tf?w$': C<pH SjFsfF SlM $t'S *tlftfc>4 S 1 C-i ><1 <li<3*llc*i-sj 1<lF«Jj 

viltM J i*)fBc<P ^'fW^Tv^lTT 1 5M «fst <3T ' 5 TH ^fTSTIT TO" ®lt<P (.<P"aki *lfel o ^T I $?lt4 

4f*r!"?I c f ju r 1 3M WH <M| W I 

»i c*i C4T*T &«i<p x ^ n 4!tfs4 i Jl*-i- > i^ x 1 x 2 . x n S^lwt 5 ttf c tf5^ x 

*^l?ilfD«i /-^sr c<p^1^ ’’iFwl* jU r ?c«i, 

Z ( X '~*Y 

M, =— - 

n 

C^T^ttC^T, r — 1,2,3-4. $aj|Fr <iPl«i i^T, ^TT, \5?T, 8sf . ^silFr 9 lfa*tl s f4%4?!T 4?T I 

CJj^l^vs \S(.'<b<1 c*4Wl: 4§1, C4PT P*T4 x ^33f n 4^4)4 TOT 4SJ^ ,x^.v 2 . X n 

sPW’fTT ^sfKZRpT, 

fv a ../,,^tw z/; =n 

1-1 

r -4* <.<P‘ak ^Fi<il s, 

Z fX x ,-x) r 

Mr = —- 1 

N 

r = 1,2,3,4.^silFt <iPiCfl i'SF, ^4, 44, 8«f, . s 431 414I 

'0|(, < nf^® 4T 4il>l (.4M f^rc^ sjfsft’ 4H k(.i> 5 tTf'lFs<P 45 ^PST 4*4 £4 C4I4 ^■ s <C43 

<H<3lc,*-i3 faF«;j <iIc->t»if£k4 C^IT? ■ 5 T t f4°4lT ql3l «14 43 (.4 C3 4M 4T-S¥T 3l3 sic.*!* ' a K.*ltf45'41 
4f5T 4f44T4 4t»T l ^slc,4 4141444 ju' r 4t4l *Wf 441 44 I 

'5J£3^t44 4WI4 C4M: HC r( 4f<I, C4M T>*T4 x ^4 n 4°4l4*1 M 4i£$ X l ,X 2 . X n ^4? 

9 ttf®lffi4 45 flaw C4H 44fD 4°44, C44TC4 a±x I *!l4lfi>4 / -T ?4 4Jt*fff*f5' 
4F34I» d r 4OT, 

£(*»-*? 

^; = ^— 

n 

C5(^^5 4F4J4 W3F= ^PTF ‘4f?T, C4PT TO x <4?T n ^Ts 18 ^ TOF X x ,X 2 .A’ r i£RX 

§i>\W s m^ fT»m3R^T, 

f v f 2 . f n c^m^r, j^f i=N r-^ ju' r 

i-i 

Z ffa~ a Y 

K ‘^n — 

r = 1.2,3.4. i'ST, OTT, Q 8 s f.TOC*fTf^TS' ’iRi'al s 4^1 ^rpr | 















Sdo * 4? 


(t.o^ £Wsr t>k15 <pl&| 9 lfirq!'© /^»ft^5‘ 9 l1^’q|'0(.<p c.«wg)ti "sJtWT2W*f 

Express the first four raw moments in terms of central moments 

wtlfw ■'I Rial's (.4 C*tlf^® H Risk's W 9 !I’ttHs ilW 4Rl, C4M b«14 x ^ n ' J T°' s tr4 *IM ■'1^^ 

.Vj, x,, . x n ^4? > llRf»4 5 t\5 x I a C<1 c<pM ^4fb R'^tTT CT^fR/T a * x I 

/• -1T5T c^ttlw i u ^c^l. 


;r = 1,2, 3,4 


i'st (.<p , jal<i *iRi*ii'«, 


= 0 

C4#?r 

t (*,-xf 

m 2 = — - 

n 

vstr c4-al<i ’iRi^i s>, 

i>, -*y 

A3=—- 

n 

8«f C4#?T ’ifim, 

tu-*y 

— 

n 

/• ^sr T 3tc*irf^ T $' BENI'S ^c<. 


iu 

f <=^— 
n 

i'sr wttf^ *iRi*ii a, 

Zfe -«) 


r = 1,2, 3,4 


(S^/U <•-/:'VlSlrJ-W fbfirji’n 




^spst« fyN'el 


, Z ^ - * 3 ) 2 

Mi =— - 

n 

_ Zfa -*)+(*- a )} 2 

n 

_ Zfe ~x) + M [} 2 

n 

_ Z ~ J ) 2 + 2 Q* ~ *)/4 + Mi } 

n 

_ Z ( x < ~ x ) 2 + 2 / / i Z ~ *) + w a ' 2 

n 

_ Z (* ~ x ) 2 , 2 , Z( x i ~ x > ! ^ 

« n n 

n , 0 , 2 
= M 2 + 2 Mi x- + A 
n 

= Mi = Mi + Mi 
\5¥ ^RT*ftfw #T5, 

, Z ( x / _a ) 3 

^3 = - 

n 

_ Zfa - x ) + ( x - g )} 3 

n 

= Zfa ~ x )+ m '} 3 

n 

_ Z {& ~ x ) 3 + 3 ( x < ~ x ) 2 A + 3 ( x , - *) m ' 2 + a ' 3 } 

n 

_ Z ( x > ~ x ) 3 + 3 a Z ( x < ~ x ) 2 + 3 m ' 2 Z ( x < ~ x ) +w m 3 

n 

= Z( x i - x ) 3 + 3 , Z( x - ~ x ) 2 + 3 ,2 Z( x i ~ x ) + 

n w n n 

- il + 3ll u, + 3 u'~ x — + z/,' 3 







8«f ^nf^rs ’iRi'^r®, 

= —- 

n 

Z {(*, -*) + (*-a )} 4 

n 

Z {(*, ~*) + /4} 4 

n 

Z lx, - x)< + 4(X, - X) V; + 6(x, -X) 1 ^ + 4(X, - x )^; 3 + } 

n 

Z (*■ - *) 4+4 >“i Z^-^ 3+6 ^i 2 Z (x - ~ * )2+4 K 3 Z (jf ' ~*) + 

n 


Z^.-^ 4 , ,z^-^ , „Z(*<-*) 2 , , 3 Z^-*) < 

—- + 4/i, —-+ 6/4 —-+ 4/4 —-+— L 

n n n n n 


a ' n '2 . ,3 0 ,4 

= Ma + *MiMj + 6 Mi Mi + 4A x - + A 
n 

••• /< = + 4/^/4 + 6//,/4 2 + ty' 


(f.OvS 


Necessity and Uses of moments 


£TRI1^%Ut 'S <mN: 


• 5 t c t 7 r°^T5T '=il < jfs 5 f4«fl<i(. c ra' 9 tfwrs' <n<i?lfl i 

• ! ?ht ?t® ?fsfir <p|c?i ,5 if?i'tii s ■nrf^ 7 T3 jt*t f^*mr coffer 2j^ 5 T^rr?r 

«lfoir*r fet'i c.<i w W i 

• fafltr (.‘p'alii *iRN'® IViic.^ o<i^s w i 

• 'STT C<P^alil 9 lRl*)l-s ^fesrat *|f?PTm?T <lt<ws w i 

• b'5«f C^ttr *lf<i«il'0 4&I 6 t®I <w$rs ■?¥ I 

• f<ir» 5 j SIWTsT >ryM*tI I<1 -iilC-'l ■'iQ'eJI * <is<q$) i> ^ I 

• 5tb i<l ' s tf%^° : 4TTf*r4> "“IlCta ^TTI 

• fafsjj s t^C £ t?f fll'S!L*lfi < P sv|)»||q| s q|nirsi<P s ■?¥ 


(t.o8 ^ST®t « S^t^SCf 

Skewness and Types of Skewness 

^f%WT (skewness): c^T*T fww ^sraH ft® «rt ^fTtr 

Rt«H 3 3^r f I C®R^ Rtyfs *w 'f I c<p <R»i£>l ^?T I 



v tR*iki, >8 


; apt <mi *rnr i *r*n— (/) shsj^ <!**»< *1 (//) ^ c irm^^f%^rst 


(/) ^1%WT: C^H st^Pfs^fTT C?r*rr ^fafw '5^5 ahfac<P ^I£*lM>l<p'-a C^f*f Pi^a 

i|?i <jfie*i i)Ico 1 * 1*^1 ■sj < r» <fe»i'3| <c e 'l I *imI sj<p ^%ST5t^ (.''I'M 5 t'5, S 8tf?TC^ '3*T- 
x > Me > Mo 



M 0 M e X 

<*TT3tl^ ^%SPST 


(//) <if^>i'®t: c^k sm^trr csr?rr m<r c^f*r wr 



X M e M 0 

fj>aj: Wl'ijf? <lft»l'Sl 

^<pfD fac<i*1c*i3 s f®, ’st^tsjt 8 »iM 9 fa” i 1?r j i»il r i w i iAc^m x — Ale — Mo 



X = M e = M 0 

fi*3: ^sr <rt%sr®T 


SsoWj/i^j < f§^f? , WW 



v lfi' > i\?ryPT-st < 2rsr 


Measures of Skewness 

>llfHfs<p <ll*pi|*ls^ <5C c 'l I *fPT G ^ alc,^ <wl FRT l 

m% -s> Tt%5rT‘ s t ^T, ^ ®calfw x v bfl 5®l»ll <Ml3 ^1<T^I 

*nrr ^it 1i>isi 3tR ( iR<i‘ ofam ^r, 

■?¥ I f?R3f <ife»rs|?i (<jf»fl WC^I fa<p ’ifaiilc'l^ CWf '5C 5 TT: 

a) (Karl Pearson’s Formula): ^^sf& ^rsr faulc/i* ^*fPTT <3 

s(p? ^l>iH I f^¥ ^PT sfS, WPTf 'G 2)£sl4 fa^cs *3T I ^ 

1%fe <lfe»l s|°^ 3jsj sfWR <pm*i I 


u 

■®IHT?r ’fS, WSIT 3 C<M < 1l3" v lfel<P ^pwf^T^q': sf\5 _ 2)^<i<p = 3 (^5-'5r*!i»t|) 

^5?rt° kiwi's* -^igfD(.<p f«ij=i'5i*c s T sr^r *mr i 


*0 -<i% 5 j-$r^, sk = 




3 (x-M e ) 

<T 

<lfo C<f*M f*iC<‘IC*^ sIs'C^' ^Tt«T— 

i) SK~0 '5W fHC<“MfD ^JPT I 

ii) SK>0 I «U<P <fe»l I 

iii) SK<0 t'nw ^fpr I 

b) R'S^'S <j[*pi'aT?.^ (Bowlev’s Coefficient of Skewness): ^PT fsr^rRR ^‘WT, 
RpfaR fofacs ^%5T5T ^ri Bowley ^sif& sfwM <pcs*i i 

Bowley V<f*Pi *!?<? = ~ ' + ^‘ ~ 2Mf 
Q 3 -Q y 

4 *rn?r, o x = w 

0 3 — '£>¥ 

M e = ■srapiT i 


J?< 7>/5 i’^S^/W fbf&JW 



^ 8 o *1 fill's, 'S 

c) (.Win (Kelley’s Coefficient of Skewness): C^t <)<$!« 

9 tf%siT 9 r i 

Kelley’s = ° 9+ ° l ~ 2X1 e - 

D 9 —D x 

4*rn?r D x - Tpiw 
Dg = JS'Sf TT*IW 
M e - 'sWffT I 

d) fofw» <qfe^'®K<p (skewness calculated from momets): <rf%WT 

^r^rr^t /y, i offerers <ra %f?j 

^I’t <Ml *TBT- 

I 

ift = .Pj 
Xfh 

= fh 



(TWTiTT, /?, = 

Mi 

s^rti sj<)> ^ftpr c'-pc^, > 0 

3J<P ^%sr f*i C<i *1^3 (,'fM, -Jp < 0 

(.'•TM, yfft = 0 

(t.o^s JjbHv®l « ^l?T «HktaC'SH 

Kurtosis and types of kurtosis 

3 3&l 9, l'®l (Kurtosis): *lfaf»rs c<pH ^W^^fsT fags »ikilc<p j|&I«t-sI WTI 

sW^r^JT C^fBT sl&'T ^13 f»fa 4W ■'j.&'i alc<P R >*1 «T*t <MI *11*1 I WT: 

~Q) ^Jtfcr (Leptokurtic) 

*t) '5T*OT ^5P?f (Mesokurtic) 

5t) «wf£> ^#T (Platykurtic) 

'aif'® ■'iRifii s C^*IT3 5 c n*'d-fi <if^ M^PTs^tTf '5lf*r^' ^*T i>l(<P -^c>M ^cTT 

w i /?, > 3 


*ffiPTz*nriT 







C'TsfffeM^ ?T*fW ' 5 ^ E TT: 



■sr^JJST ^&I®1: ‘ B lf%fsnr C^afT? $ e l‘ll<i ?fp ^ant C^Tlf^ • > iwl*i ■?? 3?? slc<p '51*11? ■'jtl'i < c ll I 

/X = 3 

f*iQ| C*T*llbWH1 5TT*i(C»i lij'f^' ^’t^tf’Ts ^Wl: 



^fve aj&l®!: ■'tf^fsTs C^atH 'jppfl? ? c ! 7 r°'afTf CsT^nl^ '3|R^ > t?J> '5? ^s'apT slt<j> «h(% >j.bM <Jt'|| 
^?r i 4§ww /?, < 3 

f*TC?[ ^TafTW v£|fif 



£.oH ^bl*1M)! 

Measures of Kurtosis 

ct fafffg ^ c^pt smsptiT ^mt? *if?i?Tn ^ 

*1 C«P aji>|cTs|^> «JC®1 I j y>l t l's!fl i£J<J»fD «IIC*lf5h4 ifiwlf I 

>pf: faffa « F£«f *l(<|*llWnl ?P?M %M i| f?% ft! I f^if 

■^pfl^tTTRPK?^ ^fD "Sl^pr ^T ^Tf I 
S)<X> <■! /vQS'V fifkSto 






> 8 * 

^b|q a|?^, P 2 = (Beta two; Greek letter) 

M 2 

//, 'S // 4 W3R?r fask 3 F^r»f C<Malil ^1 a I 
' 5 lffr ^ — 3 "3?T, SC< $ t’ s f 7 T°'3tTT '5t*1T3T ^{FFt ^?T I 

/?, > 3 ^?T, "5^ sW^r^'StTT fac<*R ^?T I 

/? 2 < 3 ^T, *W»rpBT fa(.<*f*T «l»(Fa 5JFT*T ■?¥ I 

(t.ov *flF*TC?tJt*!l?r 

Five Number Summary 

t<Pl*i ftc<!'t*T a’sfPTTfe ■’l^1*1, b gvfa (Qj), "sr*1TSlT (Me), aslfl Fjsfa (Q3) '*TCs 
>iw1bt> ilHW %f 7TT?f (Five Number Summary) ^TT 1 

■%F ^Tv’fTT J llc*l f*li|f*'lft 1 3r W: 

1 . F*c<Mbiaw®?, 'sr*fr*n *8 fsnsfe® cfetf? ^?r i 

ii. *Haj<p Fi<:<i*lti !Vac?i@, 'srsfrsrT 3 fiafess ^j£ 9 W^5'5¥ l 

iii. (*i(. < i*ft i T stvfsr bjvfa 3 (.i> 'srsq)»i|^ •> -S'ST^tiil ?cs a ahi &'-gvft<p<| j 1 

iv. f r 1 (.3*R/T -Jrtrm sm b j v f(.<M *33 <£R° a s]*i b jvf^ %qs jic< 3 Ict> 

avj sailer T ^ T 5' 3TT I 

V. J J*|3| 1*101*1013 WM "51*14341, l»iac,3@ <3 faafe® -®1-S1'^i?r ■ > l»ll*H "5^ I 

tf-.Oci) ^ 'Q «£^>l<1 

Box and Whiskers Plot 

'S sFf*l^t soil c<pM ^<pfo ’F’sjt ?nf?ra ^T 31 »iic<i*f c^r^trc^t 

FjsfewtT «i<q^h *tf?| 5 JT' 9 t (Location Measures) IViloi ^c<r WSSF^f^ *tf?pra 
(Interquartile range) C®T (Variability) ‘ ! lf^5TT' s t fe'HIOl <TTWF i k>iw 

5TT*fTW ^' 9 T5f' 9 f i T <P 3 C.a iil^ slci^l F»a3<Pl3 <q|sf.»i a| ■>i' JV 1c < P ®Tl»lta i£J<pfi5 -^isst ’Iq-Fa I 1 F^T 
f^FS^ c l?t C^F^r (In Explanatory data analysis) ^f&^r <n<ws ^c?r *fT^ l 
< ^ 3 ‘gs ^Fsrpnfe % ^t^bt ?n?r 'SjsfK - > mT , <^ 5th, sfsrsr F^pfa, wtsit, a aUi f^pp 

1 ^° -'I (A\ to 5TR ^?IT W I 

FlJ|Flf*l s »k< ‘^'4>l?l St^PfH "^T "5TT: 

gW^stW: ■ 5 |lrT»fK<J 1 - ^?fm C^T fjtw ^ ^tWJT I 

ifH: 2f5f5T F§9f^ (Qi) aal'9 bavfa (Q 3 ) ’PT® Fi<ja ii)<pfb <-5| oi«sn <p-?j| "5TT l 5^1 at 

«(*•» <1'Sl| <1-S1 <ic^ 5f^n' 5T*fi^m ^5R^pT FiC'l*! <Ml I 



ffIff v lfi' > i\?ryPT-st < 2rsr ff 


i 80 

v ®'®fe *ff 9 t‘: (Inner fence) <I$8W<1 (Outer fence) ^F FF fa# FF FT i ^g^sraw 

Qi <£l? 1.5 IQR*lf?mfa^4F*Q 3 4F 1.5 IQR Ffwr^F^F? cuFT m\ I 

ffK Fsgt^rawFFmF Q, — 1.5 IQR ^ Q 3 + 1.5 IQR 

FIF1F, Ffew^tl Qi 4F 3.0 IQR FflWTF 4F? Q 3 4F 3.0 IQR FfFFF^FT^qF (FFT 
m\ f^jpr WFF i F«fk fIficffw Q l - 3.0 IQR ^ Q 3 + 3.0 IQR. 

STM: Qj <£R PmalC*r tfR* Q 3 4F ^HFsRF W>( CllFT (Dash Line) F*?F FFT FF iW 
ifl(>T<IC < J J ‘^5 '4>|3 <q| FF I Qi $Ct> «l?iSWW5l '5T s n<J s) FF® ^<pfD ‘,?5 '4>l3 ’4l<t 1 l FF i3F° 

Q 3 ?(.i> ^RoWWil ■'ic^lc* JIM < 1<l® FFF FF - 4>l*i FTFT FF I 

fFT3f f5fi3F FTFTCFT FFT FF I 



ffest: *£)<R i;s'4>lfi 8tF*fF 

Uses of box and whiskers plot 

fi? iaf? 2F*ftF?r <u<iFl<M*jF ^if-*s ff- 

(i) ^FT FvMlRlii r^l<l *!f?ram FtF I §$ICF -^i C.*fibt> F1F 8 -'kI^ FTF sFf^fer FT FOF fFTSlF 

^itaKFF fFfe <mi Fir ^f^ '■sirSoFj’F FfFFinF w i»vi i>i ifei-fi c<p*Jatii 50% tetft? 

fa®TF FfFsrTF FIT FIT l 

(ii) FFW "FFPTtfFF < fears I FfFFTF FF FIT I CFFF: 

(F) FFTFT $C'A ^(.W S'ati f^FCF FFTF ^ 5 FTFOT ^FT FIT CF, A»b>l|RlfI> 3 JFFI 
(F) FFTFT FtFF FtF 2JTC5F FF^F FFOF ^FT FIT CF, sFPrrfFfij FTfFF Ft%F feF*F 
F®fK FFTFTF FfFF FsFF sFTFH ®JTFF ^F % s W»lc , T F 5 T FFF siFT FF^F <PW I 

(F) FFTFT <CW T5F 8ffC®F feF& FF^F FFF ^FT FF CF, "FFTFlflllF FHI sj<p <qfeai fac<] *F soft's 
FFFlo 'sMfecF 1 f|ff • s ltF 5 TF FFT F^FIF^FF ^Jlc® F9 F°FF FfFFF FFT FF^F FF I 

(iii) FF FF° v?s>'4*k Spr'fFF FFFFTFf?!? FSTFT Zl'fS' FF^ FF FIT I 

(iv) ^$1 ®T c T*fc*'*-5l FF FFTFtflRT ^[FTF >MCF8 FFF F3F FF I CFF: 

(F) FfF FIFF ^FTT < t^FRlfF frtF FF, FTF s v lKill?ifi5 FF Ff% ^15TF I 
(F) FfF FtFF (?FT > VS,'^ Wfl 2wr FF, F^F »v| S>1 ifiifU FIF ->j.c>|q | 

(*1) FfF foff Oft = fffIm* OfF FF ^sFTFfel^' FOF FFTF -^oh I 
<J7<t>/5 <<>f fbf&JW 
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*1 Rial's, <1 fail's I *8 ^bM'ol 


^ UtS* ^R<t 

Advantages of Box Plot 
Hu3<] 

*. ^<p«k<5 "SWT?! «i*r$| <3 f^f?f i£T^ *!«?csi (7T*rr ^TRT I 

sc^ts! ^i)i| S <Rf.»is| - > i^c < p RiO'T't'tf CW I 
\5. \5MT 2ffpf(.«i<i %‘S’fRr <J , 9( 'SlcCs! ^<pfD ^Rf*fT '5 S T •il'?! 'SfT^iw 

'SiiSUftitiN *mr i 

8. '5TT*fTW f<P»sj *13013 s’fa’’ 9 !?' C^TC^f % < f?T 1> t i T *TT?TI *Ft«T 

T $^TPTtl%5 ^fi 3*^ JJ'MI <p«il ^rt?r I 



* i /• -^sr c‘irf*f5‘ 

/j, r - —£2_ s CM )Sl C^KSf) 

n 

= Z/< (A ~> - v r sWT<? WI) 

N 

^ I r -s^r ^nf^rs ■ p lf^ , ^l s, 

ju' r = ~ ct> cwi) 

n 

- T,f:( x - ~ a ) (cif^fcps- s??ra cwi) 

N 

'S I (i) *^t C*ttf*T5' *|Rl*llCSfl ?TH, ^ =0 

(ii) c^trf^rs- <if?p<jnr5? ^tr, ^ ^ 2 

(iii) 'sslsi C*ttf^r$' ’iRl'tllcS’SI '5TPT, ju 3 = //' - 3 ju' 2 m'i + 2 M? 

(iv) & jvf c*|Tftf3- ^Rl^lcsn ■5IH, j_i i = - 4 ju 3 n' + 6/i'^,' 2 - 3/i' 4 

8 1 (i) *^r 9 lts!*!lcssi '5TH, fj^ =x-a 

(ii) $3T Wllf^S' s’lRwIcssi '5lT i T, ju' 2 - n 2 + fj.* 

(iii) 03T ^rptTfra 9 lfs!' [ !lcss! ill**, fij - /i 3 + + fif 

(iv) F^sf ^»nf*r5 ’iRl'silcs* ^TR, J u' A =ju i + 4 ju 3 m[ + 6m 2 M'\ 2 + M\ 

<t I <jfa.J|SK<F, [W = -tL 3_ ; C^m^r „ _th_ 

V Pi I—j Pi ~ 3 

JP 2 ^ 

I oMf^ll^Cisi <feilsK<F, 

(0 skJ-IL. 

<7 

(ii) sk=M^2 





St* srT*d*l^ v iR j i?. ,s fyi i T-2t5f s r ®tar 


b8tf 


<\ i wr, /?„ = 

m 2 

br I fo$)« *lf<i*ll'® (T»WT°W?r -mM 'SpfK fi 2 = <r : 

& I "ST^fTST ^ph ^?T, /?, = 3 

bo | (« + ft) 3 = a 3 +3a z ft + 3aft 2 + ft 3 
bb I (« - ft) 3 = a 3 - 3a 2 ft + 3aft 2 - ft 3 
b^ I (a + ft) 4 =a 4 + 4a 3 ft + 6ar 2 ft 2 +4aft 3 +ft 4 
b'S I (a -ft) 4 =« 4 -4fl 3 ft + 6z/ 2 ft 2 -4«ft 3 +ft 4 
b8 I (z/ + ft + c)” = a~ +ft" +6 , “ + 2ab + 2bc + 2cfl 

BH 2 SS 33 SS 

b i 2 c«w f¥ffc b*r« 13 ^ 195 ^?r «t^ « 

CSSfR<P ^5? 

^KH: <pf?i, a = 2 b' 5 !’ ~S ■bTT 'aicHlfin®’ 9 lR'‘ll i> ^r®tliiKil, 

A'=13 
/4 =195 

'SlfSRT ^T, yz' = .v - a 
=> 13=.y-2 
=> .y - 2 = 13 
=> .v = 13 + 2 
= 15 

wfk 

a 2 = ju 2 

i a 

= M2~A 
<t 2 = 195 —(13) 2 
=195-169 
= 26 

^5 15 -3 CsWTs^ 26 I 
tyivQiMM 



v lfihl'a, < 1^*1 >8 


J>8<b 

i CfHfic.<3“Ic-Hfi u[ = 1. //' =1.5, /4 =2.5. ju,\ =15 ^C®T /a, //,,//, i 


^rsmrR: 

OtSTIT "SIRW, 

m' = 1 

/4 =1.5 
Ms = 2.5 
=15 

'sipRft wff?r, 

Mi=M^-mC 
= 1.5 — l 2 
= 1.5-1 
= 0.5 

/z, = /4 - 3/4/4 + 

= 2.5-3xl.5xl+2x(lf 
= 2.5-45 + 2 
= 45-45 
= 0 

A. = /4 ~ 4/4/4 + 6/4 M' 2 “ 3/4“ 

= 15 - 4x 2.5 xl + 6x 1.5x(l) 2 -3 x(l) 4 
= 15-10+9-3 
= 11 


'O l C4R 1 4^. 2W5T l>Rf5< 0, 2.5, 0.7, 18.75 

^C*1 2 tiRT ^TtC’IW bMfiJ *lfol'© f^Hlf I 

3=mH: 

CTSIT 

3c = 1 
Mx - o 
Mi =2.5 
M 3 =0.7 
// 4 =18.75 
a = 2 







wrfsr, 

Lt[ =x-a 
= 1-2 
= -1 

/4 =a + a' 2 

= 2.5 + (-1) 2 
= 2.5 + 1 
= 3.5 

A = A+ 3 AA' + A' 3 

= 0.7 + 3x 2.5x(—l)+(-l) 3 
= 07-7.5-1 
= -7.8 

A = A + 4AM + 6 A A' 2 + A' 4 

= 18.75 + 4x0.7 x(-l)+ 6 x 2.5 x(-l) 2 + (-l) 4 
= 18.75-2.8 + 15 + 1 
= 31.95 

8 i 2 ^ ^TTC^IC^* ft'Tl'® st^Tsr Ii£k.»i 1, 2.5, 5.5 *s 16 

4 Ml'® 2t8T*r &isfi5 i*® Mr i 

GT'S'flt Wfl?, 


2 ^ 2}?fsr oisfD ®— 

.Zfe-2) 


A = 


= 1 




A =• 


n 

(*, - if 


= 5.5 


n 

i£t^0 ?sj/^7@57/»r i*/*r5 | '°T 





4 ^ ^4?# *|R*||U- 

, E (x - 4) 

M\ = ——-- 

n 

= E(x 1 -2-2) 
n 

_ E (x J - 2)- 2« 
n 

_ E (x, - 2) In 
n n 

= 1-2 
= -l 

Sk-4) 2 

A* 2 “ 

n 

S (x. - 2 - 2^ 
n 

S{(x,.-2)-2} 2 
n 

= Z( X ,-2j _ 2 Z(x,-2) 2 + (2 y 
n n 

= 2.5-2xlx2 + 4 
= 2.5 -4 + 4 
= 2.5 

n 

E (x.-2-2)P 
n 

n n n. 

= 5.5-3x2.5x2 + 3xlx4-8 
= 5.5-15 + 12-8 =-5.5 

EU.-4f Zk-2-2) 4 

/^4 — — 

f? 

= Zb-V _ 4 Zk-2f 2 + _4. S ^- 2) .(2) j + 2 4 

n n n n 

= 16-4x5.5x2 + 6x2.5x4-4x1x8 + 16 

= 16 —44 + 60— 32 + 16 


Sbb ’HI 


>85» 

a i in^fEl 1<i«ij ic,*i<i 40 <.<?>«]<p si^fS ^rraRTsr l, 17, 20 8 1011 fa*u i*ifi>u f^far 

*8 C^^t?T f4*f% w i 

»i»iI* 5H: »it r i <p(fl, a = 40 sc* fs^s iir tlflfE *1(3^1 * ^r*i!^t»i- 

li; =-i 

\ x ' 2 =17 

^3 = 20 

U 4 =101 

Wf^T, 

M-2 = M*2 - M-i 2 
= 17 ( l) 2 
= 17-1 
= 16 

(J.3 =113 -3(i' 2 (j.J +2u', 3 
= 20 -3xl7(-l) + 2(-l) 3 
= 20+51-2 
= 71-2 =69 

81 i£i<pf5 if<m 9 ^ ^rtc’ic’p £Wsr &iof5 *t^r® 0 , 8, —16 uq^ 25 sc°i cp^ylti 

< lf^Nl'®®C 5 TTf^ e f3r^ 1 

■^fsrWK: OT■SWT a = 9 

m! = 0 

/4=8 
^ = -16 
Ml =25 

'Siprar s?ifa, i'si oi^fS c«p-alti •®ir«i<ii s- 
Mi =° 

M 2 =M 2 -lh 
= 8-0 
= 8 

/z, = - 3^/< + 2/< 3 

= -16-3x8x0 + 2x0 3 
= -16-0 + 0 
= -16 


f&f&TJk 7 



■'ifiNl'a, <f%5T®T 'S 


$(to 


M* = Ml ~ 4 /^/< + 6^ju[ 2 - 3 / 4 “ 

= 25 - 4x(-16)x0 + 6x8x0 2 - 3 x 0 3 
= 25-0 + 0-0 
= 25 

ju^= 0, /i 2 =8. /*, =-16, // 4 =25 

h i 1%%^® «w*rfoiliS *ih* wtsK*f -1, 5. 

f^Hir <ph i 

»1*l 1*1 H: C t T'S?fT ^lO?, 

Ml = -1 
Ml =5 
Ml =9 

*H»wl 'Sflt^T, 

Mi = *~ a 

^T, —l = 3 e —3 
x = 2 

Mz = tA~Mi 
= 5-(l) 2 
= 5-1 =4 

Mi =Ml - 3 / 4 m ' + 2 m ' 3 
= 9-3x5xl + 2x(l) 3 
= 9-15 + 2 
= -4 

/. ‘ s Tf%fsn5‘ 

(T = yfc 
= V4 =2 

c.v=^x 100 
* 

= ^ x 100 
2 

= 100 

f^% c.v = 100% // 3 = -4 


« 9 Rt'Ollw « 



Si* ’H^srypr-stw 


v i c^i*r f»K. < 5 "ic , i^ *mr £r*rsr f'»*if 5 < if^iT® ^Ntia=w 1, 5's 10 ^c®t p x fMir ^ 
ftc<i - Hfi5*i ■ i i*Hc < p 1 


OT'Sm ^IRW, 


ojfsraT Wlf^T, 


m 2 ~ y 2 y\ 


M) = Y) -^YiYx +2n 
= 10—3x5xl + 2xl 3 


= 10-15 + 2 


= 0.1406 


*■=&, vA ~ ~7= 


=-0375 f<HM*Mfi5 WirpF <f%vi i| fiwuM 
fbf&y< G 1 £(<?•> m i+1i 




*1 fill's, *8 




cS I C^R f*iC < M(.*i'S 2 <4RT 3 T1C s 1c , *f“ SRJR t>Rf5 < lf<j*Jl'S 1, 5, 10 112 ^C«l 

*t^, CW^ P x 'S p, I 

^RRIR: OT'STTT 
a-2 

a' = i 

= 5 
Mi = 10 

X =H2 

r fi r ^i?t. 

Mi =0 
Ml = Mi ~ M\ 

=5-(l) 2 

= 5-1 
= 4 

Mi — Mi 3 ju'iMl + 2 
= lO-SxSxl+Zxfl ) 3 

= 10-15 + 2 
= -3 

A, =M\ ~ *M S M + 6 M[ M - 3 M? 

= 112—4x10 xl + 6x5xl 2 —3x1'’ 

= 112 - 40 + 30 -3 
= 99 


4^, 


CsWls^, 


Mi =x-a 
^T, 1 = x - 2 
x = 3 

o l = // 2 = 4 

2 

•••A-*7 
Ml 

-til 

" ( 4 / 


_9_ 

64 

= 0.14 

A 


Pi=- V 

Mi 

99 


(4) 2 

99 

= — =6.19 

16 


G>5 *1 



St* v iR j i?, ,s fyi i T-2t5fsr ®tar 


io i c+H ^ 2 £W*r otafi? ■ p tf^^T® *m?K*r 1, 3, 6 

i£r^ 15 i »nf¥^s wiinf £f?rsr & isfiS c*nf*T5 ’ffwr® fMir w i 

>ic r i <pf?i, a = 2 'siT’tT st^fsr &Nfi> '3ic'fff*f5’ 'ifel s, 

/< =1 

>«2 =3 

/'3= 6 

//;=15 

wtf^r, 

A = x~a 
=> l = *-2 
=> 1+2 = 1' 

/. 3c = 3 

= Mz ~ K 
= 3-1 2 
= 3-1 
= 2 

v 2 =M 2 = 2 

'SIMM, i'ST C*fff*T5' ’tf?WTr®?l ilM, 

(j-i =0 

u 2 = 2 

Ms = Ms - 3 M' 2 Mi + 2 //; ' 

= 6-3x3xl + 2(l) 3 
=6-9+2 
= 8-9 
= -l 

/^ 4 = m\ - ^m'sM[ + £>m’zM[~ — 3 /< 4 

= 15-4x6xl + 6x3xl 2 -3.(1) 4 
= 15-24 + 18-3 
= 33-27 
= 6 

fbf&Jtcl #<£/*•/*/ 



’IRial's, <ff*PP5T « 


i<?8 

i 4 ^c'® RMT£W*r vifms 1,5 'S 10 r < K.®^tv5 i '®'®!*i c^^t?r ■ 9 lfa*il® 1 

»i»iNh: RW ^f%, a — 4'5£S 'sjT'^tt i'Jf fa*if!5 '5(E*nf*r$' 9 l(-g*ll®, 

M' = 1 
M[= 5 
/4 = 10 _ 

^twr 1 Sjtf^, //j' = x - a 
1 = 3c — 4 
1+4 = X 
5 = * 

■•■ 3c = 5 

^TT c+^ak *lf?TCT^, 

u 2 = u' 2 — j-t; 2 
= 5-(l) 2 
= 5-1 
= 4 

simr c 2 = u 2 = 4 

cr = V4 =2 

f^nw, c.v = ^xioo 

X 

= — x 100 
5 

= 40% 

ATT C<t>*ak ' B lf^'4l *, 

^ = /4~ 3/4/4+2/4 3 
= 10 - 3 x 5 x 1 + 2(1) 3 
= 10-15 + 2 
= 12-15 
= -3 

I 5 }?r yR# W3K5T 1,5,-3 ^ 98 l IwKTRT «f^, 

CSWf?^ 5 , JH 3 U, RH f^fa I 

1*1 H: ^C*i <pfa, a = 5 ^ ^C'-t 1 iR blslfS 9 tf?RT®, 

t4 =i 
M' 2 =5 
f4> =-3 

^=98 







yt<t 

WSRIT Wfa, ju[ = x — a 
=> 1 = x-5 
=> l + 5 = * 

.'. .v = 6 

Mz=M2-rf 
= 5-1 2 
= 5-1 
= 4 

(j 1 = f.i 2 

= 4 

Mi = Mi~^> Mi M, + 2 A 3 
= -3-3x5xl + 2x(l) 3 
= -3-15 + 2 
= -18 + 2 
= -16 

m = i i 4 - 4 ii3M-! +6i4t; : -3(.i; 4 
= 98 - 4 x (-3) x 1 + 6 x 5 x (l) 2 - 3(1) J 

= 98 + 12 + 30-3 
= 140-3 

= 137 

i ^e|pn% 4 ItHf*!* £W*T olsfiS -1.5, 17, -30 wiRs 108 ^c*i 

fejl^ « WI 

’PTWf: y W <“(?), a = 4 ^ ®T®fsr bMfk *|fsi<il s, 

A =-1-5 
M[ =17 
Mi ~ -30 
M\ =108 

C.V= x 100-(I) 

x 

Mz ( ) 


iA^tUr 'Piivtguin fsfi>rit;*i r 




'S jjbM'ol 


i<N9 

^ttfw 

//[ = x —a 
¥T, -1.5 = 3c-4 
¥T, -1.5 + 4 = x 
:. x = 2.5 
:>¥ C'ttfw «lf^s, 

Mz — 2 _ /^1 

= 17 — (—1 -5) 2 
= 17-2.25 
= 14.75 

:>¥ C¥#¥ C«m?X¥?r ¥¥l¥ I 

cr 2 = /z 2 
cr 2 = 14.75 
.'. cr = V14.75 
= 3.84 

8< C'ttfw 

M* — Ma ~ 4/fjM ^MzMi ~ ^ Mi 

= 108 - 4(-30)(-1.5) + 6 x 17(—1.5) 2 - 3(-1.5) 4 
= 108 -180 +229.5-15.187 
= 142.31 

3 84 

(0 ¥?. *nt, c.k = —— x 100 
2.5 

= 153.6% 

.... ^ „ 142.31 

iii) w ¥lt A =-r 

(14.75) 

_ 142.31 
~ 217.56 





i8 I ^<pf3 T*MC<5 < 1 c^ , S ^n®f< fajjjF® V2 ftw*hfi> 'SWST ^51®T ^C'® ^C®1 D^vf c<p:yl?j 

’ 9 tfwt s ® <P® ^c<? 

JiWf: Ot'smr wcw, 

Rt^pf R^iF* a - "^2 

a 2 = 2 

«ii»kii wrf%, ^ir (.<p-at?i *iFi*ii® ?rh r*JK 

C 2 = H-2 = 2 

(.<!«$ '5T*iTST ■^t>l<n, 

•'• P 2 = 3 


Mi = 3 M{ 
= 3(2) 2 


1 ^t®T 75 ^ 25 facoil^ w? 

3RTCH: Gt OTT RR5, 

Mi= 75 


MK{ FiC<*|*ifD R*fR ->y>|ei, fi^ = 3 

=>i^ = 3 

Mi 

=> Ma=3Mi 2 
=> 75 = 3fx 2 2 
_ 2 75 

=** = T 

=> // 2 2 = 25 

.\ f.i 2 = 5 

«ii»i<ii wtFt, f.<P-aki ?rh i 

Rsfa CT = LI, 


*1 Rial's, *8 ^bM'ol 


ftcstfiw C.V = ° X 100 
x 

= ^xl00 =8.95% 

25 

i'b i 'oilcim 20 *6 "srsjjsrt 17 TjW i 'alwn 'oiltiw 20% 

<0*1 'SUCtw 5f*P^ l<^ 

^IKH: CtWT ^IR5, 

? tv5, x - 20 

wm, m £ = 17 

C.V = 20% 

=> ^xl00 = 20 

X 

=> — xlOO = 20 
20 

=> 5a= 20 



sk = 3( - x ~ M > ) 

a 

3(20-17) 

4 

3x3 

= 2=2.25 
4 

i faw'tw*! 50, -0.4 ^ 40% < 0*1 

^k*th, 'swjsrf 'S f^Hir 4*^ i 
^WtSfR: C^fWl ^ x = 50 

^l 4 ! ^%5T5t?^, SK = —0.4 

Ro»HlW>, C.V = 40% 

4t, ^xl00 = 40 

X 

4T, —x 100 = 40 
50 

4t, 2a = 40 

^T, a = — = 20 
2 





smjjfsRs *t<5 


Olqf’klkM(. r| 3 «fc»T9|<FF, 

r.,, 3 (x-M e ) 


=> -0.4 = 


3(50-M c ) 


20 

-8 = 150 -3M e 

3M e =150+8 
158 

M, = = 52.67 

3 


M a = 3 M e - 23c 

= 3 x 52.67 - 2 x 50 
= 158.01-100 
= 58.01 

ilr i C^1*l ^ 100 123 —0.3 ^£®T ^»? 

*1*1 hh: 

C I t'33T 'Sift®, 

■*5, x - 100 
sfgW, M 0 = 123 
SK = -0.3 

'oiNnl ^f%sn5T°^, 

_ x-M„ 


^T, -0.3 = 


100-123 


^T, - 0.3 = 


-0.3 
= 76.67 

fasiTtw, C.F = ^ x 100 
x 


100 

= 76.67% 

ii? ‘pIj winlsiiii 7 ? %.<‘i A i 7 ?? 



« ^bi«rsi 


i 04>H ftw'lwn <qfcj«f<<p 0.3 TOW 55 TO?, fac.'s*!^ 30% ^c.®i 'S c*nh^faf?TTO i 
TOTOH: OTOTT ^1W, 

WT5T;<5, SK = 0.3 

«WT, M e =55 
c.v = 30% 


=> 10er = 35c-(/) 

_ „„ 3(x-A/ e ) 


0.3= ^~ 55) 
a 

=> 0.3<r = 33c-165-(/;) 

^rsftro'T (/) (it) tot "st^ <p(?i«il to;. 


IOct 

3x 

0.3 <t 

3x-165 

10 _ 

33f 

0.3 

33c -165 

> 30.v- 

1650 = 0.9.v 


=> 30.v-0.93f = 1650 
=> 29. lx =1650 

- 1650 ,, „„ 

=> x =-= 56.70 

29.1 

•>l»n<M c T (/) ~$U5 TOt, 

10a = 3x56.70 

O =™j°=17. 01 

10 

a 2 = (17.01) 2 = 289.35 


*o i C#T ^TTO^tJT ftcTOCTO stjw « fioawiw >Wwr 30, 38 « 35% ^C®T 
tow « fijeftr to i 

TO1TO ! 

OtTOT Wtg, 

3c = 30 
M 0 = 38 





St* stfsofifa v iR j i?, ,s fji i T-2t5fsr ®tar 




CV-^x 100 
X 

=> —Xl00 = 35 
30 

=> 100o = 30x35 

30x35 

a = - 

100 

= 10.5 

<fif.vi £>U?r, SK= X ~ M ° 

<7 

_ 30-38 
10.5 
-8 
” 10.5 
= -0.76 

’iftfsns ^FTSIK, a = 10.5 3 -0.76 I 

I C<J»H 0.6 20% <0*1*1 H 4 ^(.°i SrIs ^ 'S 

£l£H<P f*Hir ^ I 
^Wl*fHs C f f'S?TT Wt5>, 

4ten ! 4|?<F, SK = 0.6 
ftC5*flW, c.v = 20% 

i£T^° < 0<*fT*T, rr — 4 

.'. c.v= “• x 100 
x 


=> 20 = —x 100 
x 


X = 


4x100 
20 
= 20 




n - 20 -M 

=> 0.6 =-— 

4 

=> 2.4 = 20 - M a 
=> M a = 20 - 2.4 
M a = 17.6 


'v'*f fbfetJlrf 



*1 fill's, 'Q ^bM'ol 

rr i f^c < 5'*ic«H^ ^ 'S ■sr*jT s rr 25 *6 20 RuoiM* 50 % rot ®Rta cwiv^ « 
^ii'oi^fMirwi 
^WPrN": OrOTT 

**5, x = 25 

M e = 20 
c.v = 50° o 

.•. cv = ^-x 100 
x 

^r, 50 = — x 100 

25 

_ 50 

^T, a = — 

4 

^T, <x = 12.5 
^T,<r 2 = 156.25 

«IMI<I, 

215 ^= 3xM e -2xx 
= 3x20-2x25 
= 10 

sk = x ~ M ° 

a 

_ 25-10 
12.5 
= 1.2 

f*TC#C5m?<F = 156.25 
Sjf5T^ = 10 
= 1.2 

R® 1 ^fe»i'8|<^ 0.3 f<ic'»nl?^ 5 30% 55 rot ^ 'S 

”11*1*11® ^ 1 

^WWPT: Of-S?TT ®ilCR, 

<pkfi”l<ll*PI</!*l <lp-f.ll 


sx: = o.3-0) 

C.V = 30%-(«) 


^m, M e = 55 

t«ll 1 ®® X = ? 









<.<p-aki ■‘iRi^lj.i_, - ? 
•>\ ?!<p<i <: T (/) *tlt, 

SK _ 3(x-M e ) 
a 

0.3= ^- 55) 
er 

0.3 x- 55 


>i if!<fi<i^T (//) (/is 


x 100 = 30 - 


(jc — 55) 


x 100 = 30 


=> 1003c - 5500 = 3.v 
=> 100 x - 3x = 5500 
91x = 5500 

.-.S-252. =56.70 
97 


(iii) ^ ’tit, 


X100 = 30 


^T, 100 o'= 30 x 56.70 
= 1701.03 


cr 2 = (17.01) 2 =289.35 






^8 


c^fTOTRr wfc 

••• Mi = v 2 

= 289.35 

^8 i Rulc^-w 'sppit 120 WK15 «q<rtoi1^ 12% ^c®i ^ <]fei'® l _ <^ ^ i 




c^s?rT «if^, 

Wm\, M e =120 

a = 15 

feffl^F, C.V = 12% 

- x 100 = 12 

x 

=> ^-x 100 = 12 

x 

=> 12x = 1500 


_ 1500 

=> x =- 

12 


= 125 


i\l^. SK = ———— 

<7 

_ 3(125 -120) 

15 

_ 3^_5 

_ HT 
= n=i 

15 


2, 1, 0, 5, -6, 7, -4 

^ ftl*|: WtPTfe ^llW^I f^l1C<( *HfstC*l 

-6, -4, 0, 1, 2, 5, 7 
4*17/1, 1 $*tPR3lTr n = 7 (Rc'Stlvb) 

, n + 1 7 + 1 

sfsttQj = —— *1 *t = —— ^r^ = 2^r^ = -4 


So&a/ftj/w v f& i !X*{Jf 7 T 





I'M 


» »l<t b § V T < J>, 

Q 3 = 3 ^ n 4 ^ ^m = 3j Mlii = 6^%=5 

tt*ttoT, 

n + 1 

Me = —~ ^5T ^ = 

•Wfai) ^JR = — 6, - > ic<Tjco R*T = 7 
^Ts^lTf RsT f^?R ,5 T : 

-6,-4. 1, 5, 7 

^5»i 12, 5, 6, 12, 6, 14, 16, 12 ^ «sp^ i&mn W i 

^RWH* 2t s lVI t : ^J’SfT Rf?rf^ «<l»llc. l 'Tflt<P Cfe|L> C^IW W iiKl| •'llsilc.s $M, R +1 

5,6,6, 12, 12, 12, 14, 16 


7 + 1 

,~T~ 


or = 4 w’R = 1 


4tKR WSfFT^tfl, n = 8 

I> ski D s> v f < P, 


1 3n 3n 

Q 3 = 2 [~ w^8tr + (—+ l) wsr^vrr ] 

1 (3x8) 3x8 

= 2 [——^w + (—+ l)^sr^9fi] 


= 2 [6^ W + 7 w^sly ] = - [ 12 + 14] = 13.( 


gfsfsr t> 


Q 1 = - + (^+i)wsr^sn 

18 8 
= -[“ ■5^r^sfT + (-+l)^T^9fT 


= 2^2 ^rw + 3^*r W| = ^ [ 6 + 6 ] = 6.0 


.-. ^8 Fjsfa IQR = Q 3 - Qi = 13-6 = 7 

i?C-/^ tyiaQilfr /S>/Sfi?W g <r,i *jTJT 



« ^bh'oi 


= -(1.5 x IQR) = 6 - (1.5 x 7) = 6 - 10.5 = - 4.5 

f^l?r^RWr=Q3 + (1.5 xIQR)= 13+(1.5x7)= 13 + 10.5 = 23.5 
eW3r^8tfRT = Q l -(3 x IQR) = 6 - (3 x 7) = 6 - 21 =-15 
fw%r^SCT?r=Q 3 + (3 x IQR) = 13+(3 x 7) = 13 + 21 =34 

n n 

- + (—+l)"*^r 

■STSTT^t, Me = -2- 

4 + 5 

= 2 

12 + 12 
2 

= 12 


(<?m) (^Tr) (#%) (#%) 



ffer: 




^ 'Win 

CORRELATION AND REGRESSION 

9 }<f< aT i£i<pt>q<p ®c v ho fadijR'f «ilc e i!b*il 40T scoce I ol<so C’^M ^ 4T 

»d 1*1144' tjcTCORf < 1N JJy lRl4 > I‘ JV T4 4ol 2(GllS ,r( I 44fD t>c1d40 ’tfoo £>d») b*1t4<l 

iilciii ■'’tfOTSst ^?T, skc'i ftow ■*i*' y l4<i i 's> (Correlated) W W i C ? rsr i T-' s TC c tr^ 
\«ii Q blfeilo "sre^tr, ^l»Tl -3 aflo ooo>io '5 tc*u, ’tifoolfoo 1 '5ii<i 3 <D(.'fifl ^rw 1 <p-sji' s T ■>i*- r 44 ■ailc.'s-'ST 
WRT ^It4*fT4 i 

44077R >i* jv 1<p\'& b«i4C4 I^b«i4 ^JrstT (Bivariate distribution) Wf ?¥ i fw«T4 

’S'SflW ^^FiCa f^CST^rT 4?tT 4T¥, CW~(i) f%C5f^ c t (Correlation Analysis) 3 
(ii) ftwr frc*R c r (Regression Analysis) l 

^ ^t*Ot5T f^l^l- 

• fi?-b44 ~5MT, 5T?I?R' '3 <H c tf 40 C® *IIOCO I 

• 3T?73lWiT SRSfa^o? WRITS’ ’HtTT I 

• f<JC**'T*‘ s t fb*f] 3 lb 030 •'llsICOt Up b«1t40 7 T°t 1 9C00 ^INIT <P0cs ’lloco I 

• 7 r°d?T : T?C40 *T5T 3 <10$I0 'OtNTT 4odi ■‘IIOCO I 

• 3FSr ^RTiSR 3 3PJT ^TsCtSfWO ^JST wslo^ 40 C* *II<1M I 

• i»t'»O c f 3 i«t»3ls4 OTO c IT ^TT^tTT <P 0 c s "Oloco I 

• fr^ra ^cfar orics *n?f^ i 

• fasOd^Ef OsO^IO ^TNTT 40 d A ■'TRTC4 I 

• |*i»ol°C40 *TST '4Tt'*fTr 40C.s '’lloco I 

• fa^O 4 ! J l^ r l<P-sJ c T 3 PiwH CoNT from 40Os ■'IIOOO I 

'b.ol 1%-t>«i<r» ^RlX, 'S ^TvJSfatv^ 

Bivariate Data. Correlation and Coefficient of Correlation 

1%-b*14 '5«JJ: jm 10*11*17 dof*lo2t0 2T4T*t *[64 frb 4 14 R9IT OO 4 ! I (RSR-'RSTt 3 5lo 

WT, 30470 'SJyTi' 3 5tf5*fT ^TSTtfr fW4 mt I 

*Htfr>o 4[?f 4o"0o - > i*- r 0<p<i i 'S a ^pffe, of i C slfr4 ^ifro £>«'i‘?|q &«ic<po ^toot 

dO *110^4 3 T CT! f4 *tfOelfVs OO ^ 0*T O?d?l0 I ^ OT ^sOstfoO* PIOT ?Td07 OT 

fo*lff33jft ’ifrofi's ^3070 CO O¥t0T sjOTsT COOT RT?T ^0* OSOStO OC?T I *Mr»!C0 0*0 OtO 3^ 
4T acsll*T4 '’S’tl^llfoo f»-S04|o ->1*^404 (R ^lio^lIsf^lW ’lOiFsO RP5n^rT f^fTT 401 TTT I>IC4 
W ^?r i 






i'bhr 

>lf5 • s l(51«5 S«l4)q '5r s 5S<P|-SJ • > 1‘ JV 1C<P?I 'STtUlT Q S)<J>pS ’lpRlI’f <Mld '3W C*T sttPtf®^ 

9 tf?W' s ’f W ^ SR4 ^vGSOTS^ <C c 1 I ^I*fK U 5 'l4 ''jf&a ^pHSC*^ 3<&P* 3 4>ICH<J f^TO^TH 
>I i -MC<M »i|i£ilc<p ^TsCtOTs^ ^®Tf W I ’lfsMv^ihPw <p|qPl?(l*l J H 7 t°r5W°? 5 ' f^fera s?*ii ^)<pf5 TfU 
S^rPT <PC51 r l I aiC’l <Ppl, 9 l-?l" w ^ J, l‘ JV 1 < t‘^-S s 'jit! oq<p „y ■S v ^ n CWTST HM ^T®fT<3^5r 
(Xj, Vj ), (-V-,,3^2)>. ( X n 5 y n ) 5 tiPtfW ^ X >3 y I 

; ._ £(*,-*)(Z~T) 

yjH( x > -xyH(y> ~y^ 

*>.o^ 2}<M4C^t 

Types of Correlation 

WC^M 5T?^T ’^R^t »Pt <R(T ^JTTTI CWT: 

(i) ?ra*T (Simple Correlation) 

(ii) ( Multiple correlation) 

^!^®T (Simple Correlation): 

^fD i>«'i c<p- 5I ■srt s tl t>qc<p-si "'IPa<5 a*pcq *lPr T5 t' ! T^ tjcic^a q^Prc<p facial a P^r c<p 

■^tPa<i a'£>0*3 aic'in "5T*^i<p|-a qaq <icq i c^rsr*?: c<pH >ii<pfD 

Tspzrcf^ ■sst'i 3 Sw>sia r»i>a<p|a ^p 9 !^, c<t>l*i ^<pfD 3 P»a*)<p|a 

$aj|Pr l 

5 ^*n 7 isf2fa (Multiple Correlation): 

*IpF Tjwa t>61C<Pa ' 5 R?fT i3<pfD t?4lC<M *lpH £»Wa ‘PC.q ''3f 9 Rf >£)?SlpP3> b‘1 (.^ <lti> £>M 

aicyp '5t*n<i s la ■ > i^M<pc<i i <(.^11 

OTSW: (.<PM ^<pfL> ^liil-^l^lC'ia <lPf<P ’fW alma ’llpNllaa 1 W?T, fHalillala 

C*Hf, ’ipMlWa cwt’tlf r»4«I4W Pt# <F?IT ^ ^fT I 

^nw 2t < piac'» k i: '*•»!(,<1 sia®i ^TnCS^c^ < iti> 'sw <?ai *n?r i ct^t: 

(i) *H aj<p ’TSJSW' (Partial positive correlation) 

(ii) T'f *111'^ (Perfect positive correlation) 

(iii) ^ e tn>i^(Partial negative correlation) 

(iv) ^ftCeR (Perfect negative correlation) 

(v) (Zero correlation) 
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SRSPfOT 'S 


(i) F1C4<! ^^s|5? ^<1F^<I Wt ^ 9 t?rffof 

'JWi|$lM 3 >iaifat4 «lfa<t M W WT TWf?[ W4t?I >M4C4 Wt?PT WT I 

(7W: ^Tf ^fel WT CWtt*T ^sprsj^fd «f* CWT slc<P T«i| 3j<p FsTTtPT WT I 

(ii) ^ SHhsiH* ^vJST^r: *lf*F i$fb - > r JV 1<p\s i bq(.4si ’tlwwra WT ^Isilbs] ■naislw 

« yrafac4 ^<rsri we- w ww?r ■srsfr^m wtwf «j< wrap? w?a*r wt i cw: 
■^(.qa W^TTwr ^?f w*t %^f?r ■'i^rfV f»ii*f2 ^•^ii q$ *tnr wt sIott '5r*ii<p|-si 
WTSiWF 'fi wiw WSSPr WT i 

(iii) '5tf\f*f4 *IW§P> >R5S^: ^ c?«U4T WIT ^awftf 5WRI 'TItt ic r(, a WT ^t < T?T b«1C4*l 

'ii>iu^iw -s fwftsfwF ’ifera 5 h ^ wt -srsfr^m >rt<f« 'tqT^ 

WT I C^tW: '5J®TT C*r $|CT ^1% WT blfe^l *lf*r "3PIWR3 ^iPf ^TtTT W4 a^U 3 
biff'll?! W*fT WWFF ^(T°f*f^ ^Nl s.|4 *RCSPT WT I 

(iv) 9 £*f ^(b > 1 ^**^ b«'IC < P^I ^4lb b«U4T ’tfTRTWTg 40*1 ^l 9 ^ 

PIOT >IM*>IM <3 fWlUIW 9 lRMWI w& WT WWT >I^4C4 ’NWW 

^rsisw wt i ctw: ? twr?[ wt ^Rics 'srj^k'o ~S^i <1 ^ 1*1 w jjpt ■wt wt 

WTWI W 9 !^ 9 J c f ^Ml sj<p ^RtiS^r WT I 

(v) '?HT ^TWCM ’IRn W! W'fafffa ^)<pfl5 'PTC4^ arK/iT^I-T ^TT WT 

^ 9 t? CWf 9 tf?RW W W> W WTT fTWTFT - > r-~1<K.<p ^R'Ey’T WT I 

CTW-elwnT 9 1 sT|'*tIt «mTT ^Wf tNIctt JjtWI ■ptferBJ CWT WTWl 

'b.o'S Rc* J f >9 T fw) 'S fbWl'fl nfS ^TvJSR^ ^Jl^Jt 

Scatter diagram and Different Nature of Correlation with the help of scatter diagram. 


fawt 

ftb«1<P WJT ,Y 3 V 8ftW5fT5T i||»HC<P 4HCW ' 3 )l*i»f^<l J ' 3 )C'*'P .Y ^C’-I 1 Y ; TplW 

4»'WTT 9 tT'SnT *iiii i Pi'*tQc e ilc4 ^^oa f<c**> 9 t f&<a wt i 

fwi a9 f IbM 2ft'3 ro-VSOTN ^Ttfwr >a4H5 > N«lW , IT ' 3 l^ i T 4-sil ^TT ^TT f<*‘jSC t 1W C4t4 TT sfT c IW 
PiyfH W3[ I -h^s1w^llfbC4 C^IT Tt fWf*T4l€t'^RFfOr^tT Wf I 



qsjPfQtffc fif&ji’n Sffipipft 


fW4 9 f f&31 



wife ■’Rj 


fwf fl>WI3 ‘jflJ DaiC^ J 1"*1C < £'S *lltfll *S Sl^f'® <uNjT <Ml ^C®TT: 

—>f^TC5F*r lbM3 R**j«ceil ^ll>t <|Mfa4 $CA ^F5T*f: ^ >!si 5 1 C^IT?r 

< l 1 % T s *tf ^JH^T C^rt CT, b* 1 <W*M ' 5 IWT ' 5 n'°f*R J *H »J<P ^TtX^R (<W^M I 



0 < r < 1 

—> fa'‘£ST?Tf #f C 9 ^ vbMfaM 1 T?F5Pf: ■?¥ (*R^ >4'^ >l<|4"l C?NT?r 

■??r, s(.< C^W C*T, '3TC*1T ' 9 J c f ^*ll ®J < P f^fTSTR I 



r = 1 

—> l<ic'*'t > ' ! 1’ lbWl <1 Pi*vjsffT *lf^r <N fa<p C 5 ^ 1 ^Jhfa(.<P f^tTsft ^?T i9'?'° li)'^ C?MT?r 
•TT ‘ 9 K3 i)C< C^RfT <llc< C*T, 'SWT ^r°sf^ s tT c ll sj<p ^TyCJlS' faWTSH | 



'SrbyftjU'P 


^5Ttsf’ I R5 mrw* 5 ®fi5Rt^ 
-1 <r<0 



« Rwr 


—» k'^l R'tjtswT *ift <inR<!> visHRc<t> t?F5r*fo RhijH ■?¥ isr® ia<p$ c^ttrr 
’ft® w (Tim *mn <71, TO *HW *T?J*Pr R Hi JIM I 



^rrar^ 


r=- 1 

—> Rc'^’f fwra stT’3 R^qfit fror c^h^ 9 ! *iRr <p$h »ir *rnr '*w<ii fRjsm x 'wm 

JTJTPS^PT V °(C.'*'P<l ^ \*r«l«T C^PUT <ll(.< (7T, u c 1<P‘?(.'fl<l JIW TS»H ^fSTSW RtjjiM I 



^ 7RC5W SWT ^T°sW tSSff 

r= 0 r=0 r= 0 

^.08 ^ 

Importance and uses of coffecient of correlation 

(i) ^rcisfatw ^<p<p ^§» 'S|*mi vs< ji<ji Rfli ' 5 T“ ns nr 1 

(ii) ^tvtSWm tjR slfiMJI R^c 9 !^ r xv =r , /x 

(iii) WC<M C‘*>M JIPT (0) 1 5 e 1I' 5 PfK x 3 y '<|5V< o«i<p rc. 8 ! r xv = 0 

(iv) ^(.a^kwstM-l c«rr^+l ^ jjw «rrm 1 ^pfR -i</-<i 

(v) ^IvtSWm Jpr <3 '5|f 9 t*ft 5 »<i A l ^sRR r xy = r uv . 

(vi) 1 jR o^t/M ^R'ClPtTm R»'Sil°<p^«i?i snlfiFs<p ? lci^ ^1 jiM I 'Sjsft^ 



(vii) ^RCSPltW - > i<P t 'i Jilc*-^ ^®t?tRR'R l 

<P) 1*1 Quit /»/Sw=7 SRtf *W 
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(i) 3 t°'C££ , lT°C<M '5 TT*ik. j i t>®1C<P-«l 'STOT r<P‘Sh' s T f<wl®t <pc* 1 ’St ®?MI *1I*1 I 

(ii) r 1 ’3T5IT ?T r 1 - srpr ’sj^T b*1t<M W ^ ’•rtifa' 

1 5M atelfas ^tt *ft?T I 

(iii) ifRi ^itelw Pi'»'a s f'S ^ittr i 

(iv) ^ll»ilfe<P (TT5H-' , ?t^t-'§)?f ^?Pt, 8R’ c fSt, »ik<pMf«S> ^5Tlfw?f ^Tptnpr 

3 StPH/T<H<*>ii> '5?T I 

(v) GPff, <^i, S c k!t?<p fejOT 3 2Mc*l 7F?£SW <Jt<i3tS W I 

(vi) <p CTSPT: 'bTf^rH ^tW ^FI5?t, ^TTt^r sjc«li<i ^»slfn 

fasptw ptrtm <ih^s w i 

(vii) Stoi-s ’iRi^s^tt^Tfiwr (^r*tr f^wr ^rcis^r <pic® i 

(viii) C^f*r *1*IT <il®il«i'S?l s i£f k£)ci|<p|<j blR^I 

<J|'S?|?)'Stl ikM 1 ^ ’*t*tb, ijfil<f> ’*t?Tb, " B TC c 1TSr ^•Wal ^4(1 fa *llbl$ <PW I '3|S' 9 t3: ■ 5 Tc c tr?r 

PTst *raT mm ’sr^arpt ^t w i 

'js.oc u^r 'Q isp^r ^rsjsK^ ^j3T &8h«i 

Rank correlation & Derive its formula 
tspr^Rjgfa (Rank Correlation): 

Tjf& PIOT ^TTC^ fefoc'S 7 SS|J>Ilf^W >ll®ttMM ’sTDPf ?TOT faHWM 

’RCSFTOt T2F5T ?r?£*pt (Simple Rank Correlation) ^tc®t I ^ tZFsrsrRSFTTg 'src*iT 
*l JJy 1t<M -zm 3 8T^fs^ 9 lf?|i)l' 5 tCT s ep>ii 3T°t?5PiTs^ I 
3W ^t°CSc^<l ^ v5vbI<1«|: 

■sripr <isf%, x 3 y u r i< s n 7 r°’ ? fw'3TH x t ,x 2 - x„ y t ,y 2 , - y„ 


*ff?t, x b«u<M X; =1,2,.n 

y b*1(<M ZtpST y. — 1,2.11 

«ll»Kll ’SftR, 

_ cov (.r, v) 

*cto / o-^tt _ \ s / 


toswtc*, r=■ 


sm n J <H»lf<i<f> ^ -— 1 

‘ 2 12 

_ _ n +1 2 2 a —\ 

;. X = V =- ^ CT = O’ =- 

2 * ' 


tbi yyyffijfa*? 


12 









d, = x t - y t 

= x i -x+x-y i 
= O, - x) - (y, - v) 
d, 2 = k x t -x)-(y t -y)f 

=> d > = (* 4 - *) 2 + (.V, - v) 2 - 20, - -y)Cv, - v) 

=> Tj d ? _ ZO, -*) 2 ! ZO'. ~ y ) 2 2 ^ x, ~~^ 

n n n n 

Yd, 2 2 2 

=> —-= cr x ' + cr 2 - 2cov(.v, y) 


2 cov(jc, y ) = o + a 


cov(x,y)~ 


". 2 W Y d 

2 2 n 

n 2 -l n 2 -\ 
= 12 + 12 


12 J Zrf/ 


» 2 -l 
12 2« 

(/') ^ ^ ’fit, 

.. _ 12 In 

\n 2 -1 /« 2 - 1 

V 12 V 12 
77 2 -1 Y'd. 2 

12 _ 2/7 

/7 2 1 

12 


, Z4 2 12 

= 1—^^ X —r- 

2/7 77 2 — 1 

6W 2 

r = 1-—*- 

77( 77“ — 1) 
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(T’^nTTWr^ 3F5T FvCtlFTs^c^ 3fT*fl?T e t 7 5' p(rho ) FM 8f4T*r <PFT I ^sfK 

eyd 1 

:.p = 1-4^— 

«(» 2 -1) 

vjs.o'js 

Regression and Regression Co-efficient 

• (Regression): ijtST b«i<p >ii£T4fi> ■’3T*fto -3 wffa t?q<p 

*fi^ i b«ic<j»*sj ■sfHt ?rrw?r >iii>icF! f^^ ^wrt fa# fritf *!t*f®c<i> fas# 
<]«il i <t v l|*i Tfrf®r ijfD ■ 5 i?i" v fa ->-m<p\'s> t> c nc<P'?i i£)<p(T5-si stts stmi ^sr®t^f&?r 

gj ailPtF # »<M fa# <p^I «ilii ac< ®lc<P fawf®f <j«nl ■?¥ I 

^n^f: k£l44 c 'l (. £ 1IC < f i ?l 5tO®l 1 5?MI »rtwr ®lCH?t 2 )®l!l*r® 3SH WRt FTF I '■s)MI< C4M 
^fS^Uc’s-si ’tfa^TTF S?HI sIl'K'l ^s,# *M on-fi ’tf#r ff T -srl*il m I 4FH7T (7T s?MI 
*ilc<P c->ifi5 "’tfiffa t?«i<p l CF t>nc<P<5 sJsiIRf >tH c>«i<p ?c® fa# <mI FlF ®>Ic<P 
t>«i<p <qc®a i 

• fa^P (Regression co- efficient): fawioFF F^ 5 tW FTFTF'FF: fa#T\F> ^TT W I "3HT 
4'Flil (,<Ph fa-C>«14 ®(. v 1l3 (/•'Kifl '’iT*# FTC4F 'SJ^fa 'FTC4?f faF^#TFTF *tF ?!flC4 

fa«*i^ ft?t i 

Z( x . -*Xy, ~y) 

x %*i?r v ; fa»i)i°'3s, b = ——-- 

X( x i _x ) 2 


ZO, -*Xv, - V) 

y ^4 x ^?T fa^KF>, b = ——-- 

ZCV/-V) 2 

i=i 

Rwlit SM^W* 

Types of Regression 

fa'S'Sl'tW Ffffa fc«u<M ^J*RT fafa F’FRiF »T s f "4?ff m I CFFF: 

i) FF^rfawt (Simple Regression) 

ii) FtjFT fa# 1 ^ (Multiple Regression) 





JRjPtR « 


^<t 


^I^oT f^rts up bqco^ "5rC*4T <ift c<PM«h' 9 T ft»?i4)q a| (Tf^tT <)l<l a(.<5 sIc^T-fl 

>i|<pfD$i ' 9 lft< a»i oi»ufD^ <pa£^ s)»M C*P(.q ’aT s fffaFa<p»lc < ) ' B lf^^l' s t <p4*i st^o 

<lf^rr?j%^ ^Fa*) 2TC?IT ? t a I £4 ?HPT ^ItT I 

ftrfS *ifoii«r ^Sfwr ^rnt <«?iw<i 4cq 4qc*i<i *ift< a*( ■ s Tf%srr‘ s t 4<ca 
ftwt't ■ 9 t^1% siorr^t ^t w i 

<n?<7 ft'^'T: ■ 9 1-sr jy fa ■r jy 1<p^ k 'S s ^ ^t aca|ftT4 tq^-M^c??! <f>a<p^3'CfTt ftft^ >iI(.*h?i ws ^5|*f)»T 
bqc<M *t® iiH ftsjm <N(.a C*T ^Fa 2fC?It ? t 4*11 ?TT ald4 ^R5*Jt ftwH <cq I 

*iI(-“i-si W ■ c Trf^T ^TRT ^l<l ft> ‘ 0 lt%r5rTC c r KjalRa ^?T ft*f?T <p-?ica 

ft»'S c f *1^1% 2tC?TN ^?IT ■?¥ I 

'Jj.obr 

Use of Regression 

ftCH ft®^C'"'T4 4C*l4fS ^(.q I: 

i) ftafl^t ftCtWt c Rf ^rT^TCTT ’’TPfft oqc.4^ >tIC v f aj*ft*T t>qc.43 aK’PF’pf >i* JV f4 ail^g 

f^T ftr'frr ^rit ^nrr i 

ii) bqC4?i ■ 9 lft < rac r Ki *f*cq bqc<*l 1% ■'iftrsrT't v lft<ifaa ^ wf ft»<ic c RF 

qtelw W i 

iii) »ft*hca<i ^ l ?, 9 tPi i T, q<w<ik, (,q|<pqh, tq|<pqsfsfTT ^-ajlft ftasc-fa qtelws 

'43f m *IT CT C^f^r (M*fa ^sisic'ifa*? ^ft<p(ja r iHi qft<p| WT*T | 

iv) q‘ JW l<p<j k 'S» av|^i|ft?i 'src* 1 T ^<p|I> WSJPHfe ' S TR WM *ll<Kq ftaflC.-lfl 
q|?lw 'SHY a’lPftfe ^Tpr PwrlH '4^T *fT?T I 

v) afiftlFa 'S «qs<q| lift's?! ? lc<*l c fH (.M’W ?|faille '4Bl c t 'ajsftqfT^ fftcsi^c^f 

aift<p|“'*f 7fspn| t57?TT t>q<pq^c??i ■'i~ y 1c4<i <p|iH 3 alcM 2)a|<i ft^a'T <ikiI qf?T I 

'b.o'ct ftl's<)|s(M J <l *fSf 

Properties of Regression Co-efficient 


ft aftlvC < M *Pf: 

(i) ft»5ii^ '^rrc'iT? 2 ?' d«'Ic4<i i)iw<i ^Rt ftwr^r I 

(ii) (?qc<M ftaftl^<fi^«i?l snlftFa<p 5 K5 1 ®tW5 ^TSTPT | 


= VV X Ky 


fta^TsC^ 'STH W ft^C"^ q?T, f, ^ fa . 

bqC4<t ft^?TT?4W5T «ltf«rtW ^ W. 1 ^ ^5 I 


b +b 

S. —_i> r . 
2 “ v 
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i«W9 

(v) fa»OK<pqcoo <34# 1 4v5 5W 1 '®ni < T^r Clf& 5T4 I ^PfH b > 1 

b yx < 1 5t4 I 

(vi) fa»OI°4> '5f*T yUS fag 4T4% ^44 fasO^fa I 

(vii) fa^4R4 Wo^too ^4 c<p 4 %44 f*^o*fai i 

(viii) msoIOT^ 4t4 —go C4t4 + oo^44W4TC41 

'b.io \g favs^H" c<m 

Regression Equation and Regression Line 

fawn 3#4<n : Firo ^44 44 # ^t*rfa to fa«44t<F C4 *#tfa4 >i^l<i4C c n 

414(0*1 4414 401 54 SIC4 fa»44 ->1*il<P04 OC^I I «lf^t X "’4*ffa 0«1<P S V bq<p ^4 SCO X 44 
^44 y 44 fa®44 *i*fl4o4 514— 
y = a + bx+e 
<^J^nT 7 T, y = 4 «W 

x = ’4*far &«io> 
a = 44>jT>' s*<i4 
b = x ^4 %44 y v£l4 H^l° s 5 
e = 2F# 

fa®44 C44T: i£T4fi> faoo'T 4sft444 C4 C4Pf4 '414114 %4l3f4*T 401 414 slc<P fa»04 C44t OC 5 "! I 


^ffafasr^Wti« W 


il 4414 44 C4,3i^S4lKC<M 414 -1 <fl£4 +1 44 4C4J «I1C4 I 
^41, sf4K4*4 C4, -1 <r < 1 

2t4Ff: 4W 4j%, 44 1! ’44 0^ >y l4^s s ^fD d«i<p x 'S y ^4 n Ctrl's I 4144^J5 44TiZFt4, 
(x p y t ,) (x 2 , y 2 ).. (x n , y n ) ^4? 'Ssloto 4tfa%4 45 x '3 y 5E*T, 



= 1 . 00 













v , 


(y,-y) 
V E ( y.-y ) 2 


v 2 = 

‘ ^.-ar 


sfo-jo* 


(/;;) 


^rm. 


»,v,- x 

V L ( r . - r )‘ fibr-yf 

jx,-x) {}’,-}’) 

V^uT-*) 2 s(>’ - j) 2 


Z(x,-x) (>>, -j) 

^I.(x,-xyz (y,-yf 


= r. 


.(/v) 


[>|iTl<ti<iq (;') -3 7JTC«t^] 


oltSRIt <m3 *tT c ll S.|<l> ?(.» ’llw I -^*^1° 

S(m, ±vj >0 
^>s(« i 2 ±2?^v,+v, 2 )>0 
=> Sm ( 2 ± 2E« l v l + Ev, 2 >0 

=> 1 ± 2r +1> 0 [>!^r<^<t=T (/»•) (//■/) 3 (/y) 4?T 

=> 2±2r >0 

=>2(l±r)>0 

=>l±r>0 


CTT^f f*R3T *lt^, 

l+/->0 
r >-l 

.•■-l<r.(v) 


c^Tw fc>$? f*rt?r 
1 - /- > 0 
=>-/>-l 

:.r <1. (vi) 


(v) 3 (vi) C®R7F*ftt, — 1 < r < 1 
'm -i c*n^ + i ^i 

4?^ wliiQjfiii f&fsrljft T ZffzP’PJf 











i STSTW <?T, 'S »|M^1 ^C'® ' 3 3l*ft i T I 

StWi ^R?r x ® y k'ntkM n CSfT^T *ikl>l'«J^ ■'Ptli£K*i(x,, )\ ),(,r 2 , y 2 )-(-^.Kk) 

^Iw?t *l#lf®<<>*1® *pi |^o»cw x <3 y. 

:. x 'S _v ^<r ^IXCSW?^, 

Z(x, -xXy, -y) 

r„ = , = - (0 

Vl>, -3c)’2>. -?>* 


x, — a 

t>«i<p u t = —- ' 

c 

^T, .v. - a = cu . 

/ / 

^T, .v. = a + cu. 

i l 

Z x, net Y u, 

_L = _ + C ^_!_ 

n n n 
:.x = a + cu 


^t, y.—b = dv. 

i t 

<tf, v. = b + c/v. 

i i 

^r, Z>’, _ nb | dy V; 

n n n 


:.y = b + dv 


(i) »R 3 C® 

(o + cu-a - di)(b + dv i - b- dv) 

(a + cu i - a - cu) 1 "^(b + dv : -b- dv) 1 
_ ]£{c(k, -;7)}{^(v,-v)} 

VS {<*«<■ -»)} : X ( rf ( v .- - ^)1 

aJ^hi' -u)(y-v) 

_ crf^(K, -M)(V,-V) 

cdJ'Z(u l u) 2 'Z C v ,-v ) 2 
Z(“r»)M~) 

V’Sk-^Zk-v ) 1 


^E® C^fPfT *H¥ C*T, a. b c, d v£)‘?f C^sH C*^ 

•^solv ®?ESPJTS^ '5pl 3 '5TT ,s lf5T $ts ’TT^kT | (8f5flf®f®) I 









« l ^ O'snc-'M S^l(.n<5 ft’o-sls<p^t*w sulfaf®^ I 

Wt, SfSTH W C*T, r = yjb yx ,b xy 

sTsiK: wc*i <pk .v G y n C^fTST 'srt^R^ (x l ,y l ),(x 2 ,y 2 )-(x B ,_y K ) 

s Hf'lfi<p *r*n^>(.»i x 'S y. 

A" 4?T V f^o^f, b = X^ Xj 

7 1* 'ST, _>2 

2_,u, -*) 

V 4<T $«RT -V «9?T f*T»SR<F, b = Z (x . ~ A 'X-V. ~- v ’> 

So\-?) 1 

ism x -s v -sn;^ r _Z ( - v * ~- v Xy, -y) 

v'Z(*. -*)’Z 0 '«- 5 ? ) Z 

'. fa»?iK<p , 9C.il3 'staI fiiFs <p ^5 = Jb yx x b xy 

2 < x . ~ x X- v , -J) Z ( - v . ~ x Ky, -v) 

V Z( x .-^ 2 Z(^-.v) 2 

_ I IX^-xXy.-y)} 2 

\I(*,-*) 2 Z {y-yf 

2 (x , - x X- v , - >’) 

feix-xf'Eiy-yf 

=> yl b y*K = r 
■■•r = Jb yx xb v 


r*( «■<!i?<p^ c-ji si\i r*4r^> <p ^ i (sini 



i i (0 TO*fT°^, Z<*. -*)(y,-y) 

VZ(*. -*) 2 Z 0 ', - .y ) 2 


(//) trekt?*. 


Z-*^, - 


Z- v Z- v - 


IV 


_<£521U ZV .&>1] 


4M/ty@9/W fbf&Jt s i 






07/) ^RKSWIW, r = 


cov(x,y) 


0'v) r = yjb yx . b xy 

SP(x, y) 

(v)TOHW, r= . — - 

yjSS(x).SS(y) 

V x r y —nxy 

/-,v\ ^ro7Ttf5rfo'7T\ _ 1 1 


(vz) r=- 


Pi -nx nAO ~ n y 


6Td 2 

* i p = 1-—— 

n(n 2 -1) 

\5 I ^t?T y fowl I 

s i 'Zip-xXy.-y) 

(,)b » = 

Z**Zo 


00 K =■ 


i>, 2 -- 

sp{x,y) 


(iii) b yx 

8 1 y 4?r x 4?T fawils^, 


(i)K = 


00 K =- 


Z (o ~ x)(y, - y) 
ZOw ) 2 

^ z^zo 

Z x >y> - 


Z 2 

O -- 
sp(x,y) 


m 

ss(y) 

<t I 0)x^^*Rr y i£|?T Plwi^r >|if]<lH| c r, y — y = b yx (x — x) 
(//) y ^ %^1?r X &R f^lWT ?rftwr, x — x = b xy (y — y) 

^ I 0)x^^ y ^ fawils^, b =r — 

A 

(//)y 4?r x R'o^lls^, h =r — 





v I y=a-bx~GJ? T .v 'S y <iRT ^Rc.sNk.C^ »(H < P'®? 

*WWR: 

OT'OTT ^stT^W, 



y = a-bx 



^r. 

y, =a-bx l 

(i = 1.2. 

.«) 

?r. 

±y,=±- 

1=1 i=i 

-<d>, 

i=l 


^T, 

X-^ _ na 

Yx, 



n n 

n 



,y = a- bx 




.v Q y ^ 'STCMT 5RC5WW, 

I >, -xxy> ~y) 

VZ< X - - *) 2 Z(>’ ~ y ) 2 

^(x, - x)(a - 6x f - a + &x) 
^(x, -x) 2 ^(a-6x, -ct + bx) 1 
£(*, -x){-fr(x, -x)} 

>/Z( x « “*) 2 X 6 ( x < ~ *)} 2 
-*>]£(*, ~*x x - 
Vz(Xi -*> 2 

^VlXto ~*) 2 }~ 

_ -2>, -*) 2 

2^(x, -x) 2 

r = -1 

.-. x « y *£T?r ^r?jt *ff str^imi^ TRtsFr fwsrM i 


<4<pI 5 fbfai‘ji c i 



5 tb 


^ I y = -2x ^t®T x 'S y 'SJWT ?I?£5W?J^ 'srt s f <P'»? 
>i?rWK: Or31T ^Tt$, y = -2.v 

y, = —2x, 

I>, =~ 2 H x , 

2^ = . 2 & 

n n 

:. y = —23c 
X 3 V ^ 3 T?TjMs^, 

r= Z(*,-*Xy,-y) 



-*f'Z(y.-y? 

Z(*, 

- x)(-2x : + 2x) 

v/2>- 

*)’£(- 2x, + 2x) 2 

Z(*. 

-*){- 2(x, -x)} 

iteo. - 

3c)^S-2(x,-3c)r 

-2]T(*, -x)(x, -x) 


VZ(-*< ~*) 2 

- 2^ (x, - x) 2 


2^(x,-x)i 

-2-z^-xy ^ 

22(*. -*) 2 

.-./• = -l 

X « y ?TWT r<HiHM I 

o I y = — r i£)«T "STK ^ 'ST$4T ^ l 

2 y 

■5TSTWK: C r f'S?IT '3JTC$, 

X 

y = ~2 
=> 2y = -x 
=> .v = -2y 

=> ^ x, = -2^ y, [^®^r 9 ^’ !p Yj 

=, & = _ 2 Zz, 


.*. x = —2 y 

l £i6«v7<7/i3,'’<P 







] T(x, - x)(j, -y) 

r " VZ (*-*)"£&-y ) 2 
T.(-2y> + 2yXy,-y) 
} i'Z(-2y l +2y) 1 £(y,-y) 2 
'Z(-Wy l -y)(y,-y) 

VZ i _2( ^ ^FZ^, ~y?‘ 

= _- 2 Z (>’,-^) 2 

^{y-yf^y.-yf 

-my,-y? 

^'Ziy-yf'Liy.-yf 

-'Hy-y? 

■Jfc(yt-y) 2 }‘ 

= -Z u-zZ 
■ ZO ’-^) 2 



8 I V — 5.V — 3=0 A"« y <*RT ■SIWT *n»f w? 


^rsmiK: 


C^f -STJT ^TRW, 

y — 5jc - 3 = 0 
^T, y- 5.v + 3 
^T, y t = 5x ( + 3 

*. Z^= 5 S^+Z 3 

*t. 2 > = 5 2 > L + ^ 

n n n 

:.y = 55c+ 3 

i?c-/^ fUsferLffiT % , pi A i*ft 





X« y«£RT 'STC*!! RvESRTs^, 

-xXy, -y) 

ylXix.-^Tty.-y? 

^ (x, - x)(5x, + 3 - 5x - 3) 
V£(x,-x) 2 ]r(5x,+3-5x-3) 2 
X( x « ~*) 5 (*t ~*) 

■y/Z^ -x) 2 Zfe ~*)} : 

5 Z^ -*) 2 _ 

VZ( X « “*) 225 Z( X < _ -^ 2 

5 v£e>< -*) 2 F 

_ Z(*< ~*> 2 
£(*, -*) 2 

r = 1 

.-..Y'S y R"FFRR?r ?TC*fT ^ ‘HFSP 1 ^TsW fWSTPT I 

(J 1 r xy — 0.75 , u = 3x - 2 v = 5 - y ^£*1 r m «*Rf *TR fafa ^?T i 

OT'STIT ^10?, n — 3.v - 2 

=> u t = 3x 2 — 2 

20 Z M - = 3 Z*< - Z 2 
^ Z“. _ 3 Z*. 2->7 

« n n 

;.u = 3x-2 

Z (“i -«Xv* -v) 

r av = ■ ' -- =-=f 

VZC“. _M) Z^ _v ) 

Z ( 3 *< -2-3x+ 2X5-^, -5 + y) 

Vz< 3 *< - 2 ■- 3* + 2) 2 X(5 ■- y, - 5 + J>) 2 


v = 5 — y 

v i = 5 ~y, 

Z v - =Z 5_ Z y* 
Z v « = ”- 5 Z y 

n n n 
:. v = 5 - y 







Z 3 ^ -*){~Cy. 

Vzi^jFzFoTijF 

~ 3 Z(*<~*Xy t -.y) 

.VZ(*,-s) 2 Z(^-^ 1 

= ~ r v 

= -0.75 

^ l y = mv + cROT x *6 y ' s rc 5 ?T 7 RJ5W\5^ 5 ?T *lH < 5 3 '®? 
^TWR : 

C^r-STIT 'flic? , 
y = mv + c 
^t, y, = my + c 

^ Z^ = ™Z X < + Z C 
^ Z* Z x . » c 

^T, —— = m —-1-- 

« n n 

:. y = mx + c 

X'S y 4<T WI 5T«5WW, 

„_ Z(- v . ~ x )0’ -y) 

Z(x, - x)(/Hy + c- wx - c) 

Vz - *> 2 z ( /Mr i +c ~ ,m * ■ °) 2 

Z(*. -*){*”(*, ~*)} 

^(x.-x^wr^Oc.-x ) 2 

m£(x,-x ) 2 

-vfe(^-^) 2 } 2 
Z< x * ~ x ) 2 
Z( x <- x ) 2 

r = 1 

<4<pI 5 tylyQilfa fbfer'Ji'l 2K>I *}*)•' 





ib-'b 

H l *rf®» x + 3y = 0 ^?T '®W x « y ^ SJWT >R£Sffl\^ f^Ffsr W 
: 

OrOTT Wt5>, x+3y = 0 
=> x = -3 y 

=> x t = - 3 y t 



n n 


:. x = -3y 

x s y ^ ^rw ^isCSl^T®^ 5 , 

Z(*,-*xy,-y) 
r ’ " V5>*-*) 2 Z(y,-3D a 

Xt:-3y 1+ 3yXy,-y) 

VZ (_3 y< + 3 y) 2 Z^, -y) 2 
Z(~ 3 Xy.~y)(yj~y) 

VZMoT^Fzov 1 ^ 

-3Z(y,-y) 2 
V 9 Z(y.-^’Z(r, -y) 2 
- 3 Z(y,-y) 2 

~3 V '!2>,-?)’!’ 

-Z(y.-y) 2 
Z (y.-y) 2 

=-i 

fcr I X -3 a-X fa# W I 

7 fSTWH': *ffa, 

II = X 
^rr, «, =x ; 

*, 2> = 2> 

n n 

u = x 
v~ a -x 
^T, v ( — a —x t 

*, Zy = Z^_Z^ 

n n n 
v = a — x 







it -3 v 4?r tot 

S( M i ~«X v i - ,7 ) 

V — — 

VZ( M < - ,7 ) : Z( v < ~' 7 )" 

Zfo -*X<*~*, -<* + *) 

“^Z^ - ** ~« + *) 2 

Z^ -.y){-(.v, -.v)} 

VZ <■*<• -*) 2 Z {(-(^ - *)1 2 

= _- £(*,-*) 2 

vZ ^-*> a Z (* ~*) 2 
-Z(**-*> 2 
a/{Z(^-^) 2 } 2 

- Z ^- J ) 2 

Z(*-*) 2 


& I x « y »W^3N1^0.75^tr^W (3x-2) ^ (5-4y)^^3W^1^fc^l 


Gf STTf^TO, x S y 7 r?rjT ? TT\'^ r xy =0.75 
«ff%, ^ 


u = 3.v - 2 
^T, u i = lx, - 2 

*. = 

« n n 

:. u = 3.v - 2 

i?c*/>' <■'/ i w /5>/5?5r=7 SH>t’Ht 


v = 5 - 4v 
v, =5-4y, 

2Z = ^_ 4 2Z 

n n n 
.*.v = 5- 4j> 





2>,-iQ(v,-v) 

£(3x,-2-3x + 2X5-4 y, -5 + 4y) 

JZQx.-Z-Sx + lfZ (5-4y,-5 + 4y) 2 

X3(JC,-x){[-4<^-j>)} 

vZ £(*, - *)} 2 Z {- 4 (y, - y )} 2 

-i22>.-*Xy,-y) 

^92>,-*) 2 i6£(y,-yr 

-l22>,-y)(y,-y) 

3 x 4 vZ ~ *) c Z(y> - y) 2 
- Z ( y ~ *xy, - y ) 

VZ^-^Z(y.-y) 2 

= -^=-0.75 

io i u = 2x + 5,v = 7-3y x 'S y r xy =0.75 R(.®i r uv ^>IH 4*'®? 

: 

(yfSTTT ^IC@, 

u = 2x + 5 

u, = 2x, + 5 

Yu, Yx V5 

^r, ^— = 2^—+^— 

n n n 

u = 2.v + 5 

^ v = 7 - 3y 
v,=7-3 y, 

Z^ = Z 7 _ 3 Za 

« « « 

v = 7 - 3y 


&bby! i 4jfy < P 







_ ^(n,-u)(v,-v) 

r “ v v /Z(“,-«) 2 Z^-*) 2 

^(2x, + 5 - 2x - 5)(7- 3>’ ( - 7 + 3_y) 

VZ< 2jf . +5-2 x-5) 2 X(7-3^, -7 + 3J) 2 

^2(x,-x){-3(^ -J)} 

2(-3)Z( x i~*)(-y»~> ; ) 

_x ) 29 Z(^ “>>)’ 

-xfXCy, ~yY 

-sZfa -*)(>’ -J) 

6 -j£( x 1 -x) 2 'Z(y<-y) 2 

= ~ r * 

= -0.75 

I ^ U5T^ jrs y4<J 0.8 15 ^ (WW 6.25 

CSSrTv^ 5 W? 

: 

C^STTT -^IC'?, A' -3 y ^ ^Tn'C'SMsT^ /;., =0.8 

W*m°s^, cov(.r, y) = 15 

x ^ cr 2 =6.25 

.’. <j x = V&25 = 2.5 

WSTsTT WTf=T, r = C0V ^ X ’- > ' > 

_ cov(x, y) _ 15 

y_ r XJ o x ~ 0.8 x 2.5 
<r, = 7.5 
:.(j y 2 = 56.25 
.\f*TC% C»m^, 56.25 l 


<frf fat&lH fbf&J! G l 



9 t% j Ts s (TH'-2r ? r 5 r 


2>&o 


I ’5®W x rffif y «£RT %®^*T >l»iW<K 5 .y + 6v=90 y j 
15.v + 8>’ = 130 *{P 1 f^T®^Tv^W 'S f^*lT I 

sfsrWH: 

C+SSl 

x ^<T Ts’fa y ftwl >i ill<p<1 c T, 

5x + 6y = 90 
6y = 90 - 5x 
_ 90 _ 5 
y ~~6 6 A 


yBl5 T6f 

.*. x ^ % 9 t?T v 


b, x =-- = -°.83 

y <4^ %*t?f x i£RJ >i»f)<M c T, 
15x + 8y= 130 
15x = 130 -8_>’ 


_ 130 

8 

X_ 15 

\5 } 

x = 8.6 + f 

'=n 

1 

15/ 


i£RT %*fii X isrt f^t^, 


bxy 15 
= -0.53 


'si No I *JtfsT, 

r = 4 b ,*-K 

= V(-0.83)(-0.53) 

= VO.4399 
= 0.66 

«iNol stir*!, ^"csphs^ -s Pi«ok^o« i 

.-./• =- 0.66 





s t^swr-t 


>S I x >43 [•iwi'-f »i5)<p<r-f 4x- 5_)’+33 = 0 y t$?T x >4W f*vo<K *l5)<j‘<5 c t 

20xr — 9y —107 = 0 x iif?r *lfi)fi|« 6 x"€ y ^ ’STH’ y <*RT ,9 lRlf*l« 

*5j<i<iH 's h^s f^*l3r ^ i 

OTOTT Wt5>, 

4x - 5y + 33 = 0-(/) 

20x-9>’-107 =0- (h) 

4^, (l)x5-(2)xl => 

20x—25>’+165 — 20x:+9y+107 =0 
=> -16y + 272 = 0 
=> - 16y = -272 
-272 

=> y =-= 17 

J -16 

( 1 ) »T° iy\ v 'W !IH 

4a-— 5x 17 +33 =0 

=> 4x- 85 + 33 = 0 


52 

=> x = — = 13 

(•ta-gcf C^sflW 9 t?P*''ls1(. < P b«'i<P9C*i'St Si'S fa^Ca CWT I 
.-.* = 13 y = 17 
warn wcw, 

x s <H<i*fT«T, a. — 6 

(i) 

- 5 y = -33 - 4xr 

5 y = 33 + 4x 

33 4 

v= — + —x 
5 5 

:. y = 6.6 + 0.8.v 

x y i£|?r b„ =0.8 

(ii) 

20x—9> —107 = 0 
20x=107 + 9 y 
107 9 

=> x =-+ —y 

20 20 

x = 5.35 + 0.45y 

J7+./7 +/W/ 




wife fii *i ySfrw-sr^rsr 


V iSRT ^>*131 X >331 f*l«<l|?^>, 


b xy = 0.45 


^sTTSMs^, r 


= v 0.8 x 0.45 


'5JT5RTf fr _ r a y 

6 . 


■ 0.8 = 0.6 — 
6 


%<#, x = 13,j = 17.cr v =8 ^ r = 0.6 I 

i8 I '5«W x 'S y ^ <3W, ^TSJSWv^ 36 0.6 .x '5«TCW 

wk, 6 <c°i <r v ^i<t\ b yx f^Hrr w i 

^TtWT : 

OT■ST5TT 'illC^, 

X 'S y i£RT cov( x, y ) =36 

X -3 y 4*’TSKPJK*, r xy =0.6 
x T^TCW ‘ ! tf%fsrs‘ <u<J s ff i T, er= 6 

wrfsr, 

_ cov(x, y) 

r xy 

O’ . O’ 


y 0.6 

o, = 10 




:. f^<#WT, a y = 10 4<r* b yx =1 



'S ft'S’S'f 




I x = 20, y = 15,<r t = 4,<r , = 3 r = 0.7 R<.®1 f*l'ss , ’1' 3 i?l < p^1 | 9?i faf? I 
3RWH: '»)|il?ll ■’StTf^T, 



4 


«iN<i, b = r — 

y rr 


= 0.93 

x 4Rtl5*|? y fcs? c r ■>uTl<M e r, 

(y-y) = b xx (x-x) 
y- 15 = 0.525(x-20) 
y-15 =0.525x-10.5 
y= 15 + 0.525x-10.5 
:.y = 4.5 + 0.525x 

y 4|? x 41? Piwi't 
{x-x) = b xy (y-y) 

=>x-20 = 0.93(y-15) 

=> x-20 =0.93 y-13.95 
=x> x = 20 +0.93y-13.95 
.‘.x = 6.05+0.93y 

l^f? y = 4.5 + 0.525.V 

x= 6.05 + 0.93y 

i f%j[? '® , ®U >ih fM? ?>? i 

£ * = 56, £y = 40,£* z = 524, £ y* = 256, £ xy = 364 n = 8 


5RWH : '5n?T ^f?, X 4131 %?? V 41? OwlR?, 

<Z*xZy) 


b„=- 




I* 2 - 


S» 2 


f&f&fjk 7 *3fa >/"111 



4W>ft4 v lft'»nf9UH-2W *|ai 




364 - 


40 x 56 


524 - 


8 

(56) 2 
8 

_ 364 - 280 
"" 524-392 
84 
~ 132 
= 0.64 


4RR, 


V X fa>s4l?4, 

(Z*XZ y) 


b„ = 


364- 


Z*v- 

z**- 

40x56 


(Zy) 2 


256 


(40) 2 


364-280 
~ 256 - 200 
84 
~ 56 
= 1.5 

r = yjb^ b xy 
= -J0.64 x 1.5 
= Vo%=0.98 

^ak£R, t>*14^Cll<l ^41 4Rf*t4 *HI iJ4 f<in»ih 


2>Hi b xy = — 0.2 ^ =-0.8 

W5RT 

% = 4 b * x b » 

= V(-0.8)x(-0.2) 

= V0.16 =0.4 

^TvIjRfx^ S ftw)| <4 i£I4^ I 

•’• r xy =- 0.4 
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TIME SERIES 

£>C v liM ^<pfD Pu/fM £Mf*flT '5‘T MImm i>CMM >11 C^f ocwsi MM MImM-SM "5M I (,4M C4M (.’^M 

o('i||.»|f<i<p-»|c<l st’MlM ^f% MT l?I>I Ml CM I MTMMtMf '*Mpl<P -'1»IC*IM MplM ®C*1M >11W 

b«1C<M illcHM MlPlM -iH <J>MI MM I v£|W 4l^M MlPl <JW I "51®f£*lPs4, MMtMfjM MTMlf®M 
l<r»tj T 5 9 fT <P|qll MlPlM 'SJT'S*l?l I MTjr MfWStMM MTW3 <Pl t ll r ( MlPlM ®C v liM M^MM^ 
MCMC5 I CM»H-*T]l><PlC l: 1 MTMr-MM«Ml (_<]f“f Tj’v.MjT ■?¥ <50=1 'flCMM '5JMT MSM ®Hc<P Pp^ *fl"*tM 1 lC®1 ^flCMM 
jj.'i) •‘jfa cMc-s MTm i <p|«?I*i ->i|p]c® w Mic<p i ^ mcmt og<pfI5 t?q<p mmm '5M PT*ftM c?«i<p 
^M?. MfMM t>*14C4 'SpfjM 6s1<p MMT W l M*TlM b<nC4<l AIIMSMlM MsMMH MTMMTSo mMMMm ®) ^Cil 
MTC4; «iIm!m 'ski»iM3 ^us MTCM I *£IWMT M*ftM omcmhi piMcm 1 MPim ®*i M*CM mi^Tm b«ic4M mPimIV i> 
mtm Pi*Pi ' 4 MT ^nrr i m*?Tm b«icM>M mMcms ^^ftM bMC 4 M mtm PpPt 4 Mf mm i mswm ®c v bM 
' 5 }MT»I-M 4l 4 ?l r l Mtfa PujPH 4W MT'Gf?JT MIM I 

• <pi«tM mtIm 3 <pi<nM mtPim %mptTm mtmtt <pmc® mmm i 

• MTMMM MM PMtMM *hlVsMM l&MT 3 «i J ifMMT M^pTT <MC® MImcm 1 

• MTMMM MM 3 MTMMM MM Pi 4 cm M fMffejJ MM-lM m4mT <PMC® MMM I 

• MSpftM MTfMM M)<S>IM MMM I 

4,Oi <J>|^1«>| >1|[^ 'Q <Pl«?l«'l 

Time Series & Components of Time Series 

4l^N MlfM: >WMM >11 CM ■’I'-Mpps CM C4h »C w llM M°M(| ®J<P Pl r l>l>lC43. M^tM M|p! <3«ll ■?¥ I Mpt 
(MPT b«'H<pM MM MMCMM r»p3ca ® '5M‘ ®CM (7T^ b c 1C4M ilM>|S^ MM »l(S'£> '5MT >llfMt.4 
4l^1*l >lTfM MM MM I 


2000 MPT CMM 2005 MPT MMSMlMM MM 2(|%^TTIMP41^1 mM tfe MlMvCM CMMIcmI MCyil: 


MPT 

2000 

2001 

2002 

2003 

2004 

2005 

■^TT (MM 3t1% ) 

540 

580 

620 

660 

700 

740 


4l^1*l MlfMM MlM 04IM I CMMM: 


i) MtMfMM MM ii) C5M 

iii) fmmTmmmm iv) '^ifMMfsrs cm 

lMCi( M^I^M MlfMM 'QC’M IC4 M'fM 4Ml RC°ll: 

i) MlM4l^l*1 2(M 4 14| MT MTMMt MlMt: ^MMMTr MM M° 5 jHl) <P|^Im MtfM^M 'MMPPJMM MM5tM 
Mf MT r^Ps*T|q W?1M StMMM M^FT MM MtM I <Pl^l*1 MlRlt’S PMMM MlMT^illPt 

MTMTMM J?TM MT Mf% MT f^fM*fPn5TM 2fM c P5T MT £Mf*1SiiC4 STMMMT MT MfMTMM MM 

MMT I 


'4&IS 



















5#4 4 lft 


4T4T4 c f *13014 ■'iRw iH «1***l“i <Ml m-. 

(2)f^?t (3)f^%%r»ri 

(1) wr^ <[1%, ^rnr, 4if4sw $®iilw 414144 4141 i 

(2) r^»jfr: ^ 445*111 ^f5i4 5t4, f*fs 514 ^iFr ^rr*fr^ c t *tT4T i 

(3) f^r®^l«nv»|: SlfewS 4*te,4lH4 S; y4l*H, ?l»ll<lfejfil<llw?l ?|3 S>SjlFi f^F»%is| 41414=1 *H4i I 

ii) 4t'|>4'® C®W: 4f][r 4Rl<aOlsl 41M 4IC4 4|rf)*1 4R|3 4141 C4 ‘ B lt^l<l s*1 c 1‘*t‘i 441 414 alC4 
4KJ44T C®*? <01 I <3^ ' 9 tf?R T ®^»Rr ■'1»l?l<pl c 1 4l4l4 c T® <VI3 $C3 41(4 I ^tlJT 5 !® (»* 
1*i<if»ia»lc<i '3'4f5 RiFrS 444 4I44T0T41^5 I 

41^4® (®Of3 W*!! Fo>*ll*iVl '4H s f I C444—(i) ®ll < 15l 341 ’ifflO'®*i (ii) *11*^013 ^ 
3 SvM | 

'3wl^<ft: 5l®l4 Dlft'tl 4^41, *t444TW 4414, <5144 'll^lil 5®ilFt tjlfsil C4f*1, §4 

41 *[sf15 444 ’Hr >iinif)4 &il?ii 414 i 

iii) t>^fii4 45^44 ->tm ^m ^mF®4 to (4 ^rrsr, < i^r 3 

9 } c ferl 5 t5 c t OF41 <ilii ®IC4 c?i£j»ta»fa4<p «ic.®n l <3^ *13013 9 ll3<A*i 4l4l4 i: t®' <34^ 

<!?C33 ®lf44 444 <*1013 4144101 Vj(5 9tK4 I ifc’ll't'i, f^ZRT, f<1«iC3l4, ^*44*1 4*^1 f®3 
2)»fb CM“03 '34 5 4l4 (.®®1®l< ^3H4T5 ''448'’if® 41 ®qi>iFs <PC3<P 454 ' 9 !4 9 t4 t>'fl>l<Pl(3 3(5 
9||c<P <01 '34 s ' 9 t ''ll^ ®*1(<P <fo 441 54 I 

'®<53 V T: 5 1lc»li>^i 4sTWl'4®4 i&s'llfr® ZaRl C4HIOP3 9 tf45TR I 

iv) 4f*TBf^® C34: <Pl^l*l 4lf45 W '344 f4>|? 4!4®f 5141 £l»lf< ® 54, 41 C444 144144 4£41 

4f44f*4® 54 4t T5TT4 4f44l4 : 5 CW 44T 54 I *3^ 4f<T4'S* Stl4»f®4 (C444-44It, 
4I5C4K 4M4f% $'®J|fa) 4t 4 ISj?hF® 4 (C444 ^5 f45l5, 4p^fi4 ®T4t414, 54414, 
444^ ^ AilFr) 4 s t5C4 4(5 4lc<f> I i£|5 C4T41444 C*i$ 4C4 <34 FfFt5 C4f4 (3 C4^ I 

Merits & Demerits of Different Method to Determine Trend 

i) ^S 5 5® C4*T ,9 l5i%: 
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(iii) bfo*g *1^ ^T <ir»^|®i ^ ■'Iqifics Sftc# <PS ^TRT ^t ■ > I>i<I<pI s 1 b'lJlh # C^?f 
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PUBLISHED STATISTICS IN BANGLADESH 

C4f*T ifl4ll’' slfs^r ?Tti 4T «i|'«'sfiFs<p *r?$f, *Jlt C5f4 C4*T, ^ sH^Fp ^4° fzFTTT 

4le»<l *tf?Pntfflf44 ^rsfy s|«ll®M I <4^ sc-bfl 4I4T *& ■ > ll»i&4 «i<i'$l 4ij*jf^ir 44T 

m 2)(.<ji«r«'ii( s <u<r$i $54 44T i ■^r^TR^f'S ctsjFt FiFs^ sifs&ic'w ^rtt faf«sj 

(C^I^IH: ^M*4, f*W, 3 <H > lltl, ^rsf^lF* 2f«fjr Fl*Hl4) 1 2T8fy 4? 15 ]D A, >1 ■tgfs'l A 

3 2t4ff*f4 4TC4 I 

^ ^*^TtTT C*n?I f*PW?f<rt- 

• ?t4!f*r5' 4f?PT“4TFT 3 ^ilWC/f 2f4tf*l4 ®tf?Pr\4iT*T <J«'ICS ' s 1!?1 C< I 

• ^TT '5|*j>llw 41^110^*14 ^fa-nr-WW* <4M04»H 444T 4RTC4 *tt?TC4 | 

• T^wr SJ4lf*T5' ^IFm^Mcm ^im®T 4TT4TT <mCA ^fRTW I 

• 4t<qio?</i4 apnPrs - SsWai ■ifa-fi 4f5‘44 ^itfyr'f 21414 <mca 41441 

• els'll wf 2}4lf i ii) r®' 4Fw4slC. r ^ 0*1*1^r4l<P<lC <r n?T %4t4 4 c f*TT <MC.A 9 1NC< I 

• ->i<r/r ? T wf5T3^rrft ^yipTI 34ir*rs 44i (^Fpr°4Tr 4 TTO tf4A) 4444 44^5 , it^4 i 

V.o^ S^stf*^ ^if^PTv^tTfr 'S 4l\, e lk''TC*t < lf<l J 1< ? fl1*T 

Published Statistics & Published Statistics In Bangladesh 

04lf*t4 4FP1S.444: 

C4f*T £ff5&pr (TTC^Rt [<F»jj 44*$14 ^44 1%1% 4>t4 s|(. 1, ?fl 2T*Il^ iF*<<p 3 '3(*i(l*i! <p| wo ‘ST'tT C4 ^TSTT? 

TWfy 2t4T*f 4M *il C4 aIC 4 Sj4lf*rs ‘ B ff% 5 T°‘45T i T 4(14 I 

ian^l: 

i) Year book agricultural statistics of Bangladesh. 

ii) Bangladesh Bank Bulletin. 

4K®1 ICWC*f £f4lf*t® ®tf?R?, ,! f44: 

4R«ilwf?i r<F»rj 7 RT4tft, 44*4 444ift 4T C4444ift sjfa&h 3 4S/?r ^14° F<N *1*3 ®t&4T 

04144 >nR<p S»j<i C4 45 R? ^ F^i > i i i F^ <p "amt ^ 4 ^, f4riw*r 3 st4T*r 4w ? iic<p 

41 W?1C4 ■4l»l|Sl<P»IC. < ] ^Tt^lltttH 2f4tf*l4‘ 4Fw*lsM <C r l I 

i) Foreign Trade statistics of Bangladesh. 

ii) The Year book of Agricultural statistics of Bangladesh. 
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V.O^ ^s?f 'Oiyilw 2(<I J !<JC«' l 1 <1*^1 

Dcffcrcnt Types of Source Published Statistics In Bangladesh 
9 tf?Pr? ? l»Hc < J 1 ^sCT?f f®fbc® f^T ®%TJ‘^T 5 t'4?fT W | CT^T— 

>k4if) t. ^srt*ir >N4l?I *#*R*bH ?f. c^r^srft i 

(Official Statistics): (TT^I^r 
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2f4t*r *tTW l >k<J>!5l ’iFks^bM ^>1^4 'Tffsu 2JT»||i|<p -s 3iT45fsr4 *l30k 5® *1TW I 
' s> tf^TX' s !fTt s T ^iN1<r c t5‘ ^4 M3 ^ faapt 3 'swlifl^ra SJwl'srw ^ssiT fa(MMl "4CT ?T%S}3 

w 1w5<w- ^nynm ^if^pR^tiH^rcsit' (BBS) i 

<) ^tT »uw»lfl ♦tfsPR'IJR (Semi Official Statistics): WW FT*^ '<l<i j> *I#T5' 

kT ' 5 tf 5 tT ^ra^lft 2)fs&h <ps<p ?Tv>)5ls, ^Ts<p|q a 3 3j4!f*fs '5CT 5ITC4 slc<P '^IfaT ■w<p|?l ’if^Pfv’lTH 
<RFT I Stl i)*l --ir?)>l<^JnT*T FlF»sj 4l4fl>C>k blfek ^THM 15511 ?f^S}§h5 

«ilC<P I atf*fT 7 k41§t < lF?i- > t°5lilc r i 3 #H#i svti-’i^y sfl5|fa<p 3 >i|*i)Fi<p sisk/m 5W *Hc<p I 

(TWT: ^TtWf SIFT *tWIT ?*lfSf^5 (BRRI) W4 SpPlfaa ^Tfw Slf5C^ I 
*T) M»k4ltl (Non-Official Statistics): ct w ’1^.^ t<>k4l5l 

alfs&M cm^h—(.-'■I'F k W *lPiPt 1 5l¥t 5 T s t (CPD), ^*r.fe. 3 ('^I<p, stf*W), ^F44 ^rfafs, IPf 
W, <ff fftt sjfe&Fn oitsssttfao ^Rlir (UNESCO, UNICEF, 

WHO.WB. ILO) 4T C^U *K?m stfs&PT ?R-#T*r 3 <?!4tf*rs w ait4 

C^ra^ift 9 tf^r?5fiF ^?r i c*w*r ICDDRB 4a4 ®fa s lf i r$' ’^T^t F<f»si •'if^T^sBT'T i 

V.ovs S^5tf*T®‘ < lR 3 i°'5|jlC*i5l ^tsrtw^st 

Limitation Of Published Statistics In Bangladesh 

ftc-X ^ !<*! £|^»|f^l'4> < lf^R5f3tC*RT C*T 5W? ^srmWT ^Tt ^$T Fhc.^ 5.t.°l I: 

'®C5jj«q «(«l<l: ^TvClItK/fa '#7r?’ls!c*'^ W ^“5^ fl^S* Stfs^R^TSJl^ ♦)V|)>i»5t5‘ 

'S fa»<sn<iMv®l ‘S f^tbr ?ic<i(.e i 

5T) ms T^fT ^5)541^1 "S^TT 5f?5f5 

•Q I^h »ifi c<i I ^EsT <3 f^tPT C^Tt^rak «i'»M <ICil I 

<t) «CW 4I<C‘4CiW $l*l!Wat: s|fs#T ^ C^TOSI f^Sf^ 

StOrrST^ ^55)1 ^5t5 <PW 5)I(.<P I 'PC'l 5,5k <p| < IC'*1 a ^ ■^Ifil'O I 
^r) '®C5JH '3|ii«^fsT: ^T°«'ilc i lC*k 8tfa^h^»i5 F'lsr'ii ^5iFaca ^sfr M? ? PC £ 'I alw^I 
■aPP^J'fsT QA (.‘P «ik I 

$) t<l'33ll^4 < l5tF»«q 'Sf5l4: ^55fT 7R5K53 a|(<4|*<*f ^*qasll»i4 ' 9 ^if3' 2tC?IT s t W W *3t I 
^) ^5JI4 W>jf ^1W ’tfWv’flF f^tfclT TftlM, 'i^>|tt,MC‘.'Wl <3 

^fs4 s 'i*i ’l^Fs 3«Fa - > i-"-1c < F 4)NiT 5|l4k alc^?i ; S' 5 f9t' 9 l i: iT csfC4 ^rt?r I 

^) 2f4 r l*HT f4»N : ^lf44T°'*f TT^tffs ^TSfT ^C5 5<5 f^P? 'MUj I 
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Some Proposals of Increasing Quality Of Published Statistics In Bangladesh 
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Suggestions For Removal of Errors Of Published Statistics In Bangladesh 
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C4) <#RpTR RT R?^ 3 sRsRRTR ^RT >M4lfl stfX&TRR RPtTRtBf C9>l<t4lfl 
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(R) RfRRpsR RBc<‘R4lll Bfsjj RS/^tR RCRT RRRRR RIR^f 5 tl<PCS 5C< I 
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(5) Rf^RsRiRRTRWR RRItilMs 9i93l(.*]*! RfjT'SiRRytR ^fllsB*! RiWsB 4*1 cs RR I 
(X) sRT R?5R 3 f^IRCR ^>581^4 R#s 9ERTR WC® RR I 
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v.o'b w'pr ^twsnft ^tft (wr^ut ^m^s) 

Published Information According To Last Census Survey 

*lfa4SMl 9 tf?R'°' ? lTFT r<«IC^ fail3ptt*fl*T '^T^TTC t r“f ^fa^ls'tfTFT (BBS) 

<P»4 ■'lie'll (PfW 'srfF *PR5 ^ spFlT «)►([&■« l 

i£) ?lNlw 1%C‘ s ffB r 2t^t*T <Ml I 

c*j«lc«) *PHT: 

id- c*rc^ '5HF ^prs <pw cpt*f?i ^ ^ 'S caTlfai^ <p^i 

W I ^ < T^R?T ^ sTW &>b $IS|M HiV W*T sPHT^f^t sTif' 9 ® <PW r ( 8tr $|SiM <?\Si ^PT 
3J*Uil»|$erl3 slcn<i <pw*l I ^ <p!c®! *#f<F 3 <pfa ? f1% ->i$lii s| fadilC.^ Wf^fs^r S?*>l^hT 

«$f< 4 -i (IJNFPA) « i °\m ^ra^nfti w *rar sum *<to c^ 5 m i 

■sr^i fasT? s$fac e 'i3 i(to c<plfo 5m 134 ° sfw »l c®fm ioo (.‘plfo i ojfwmr^ft 

j 3^»!c < i C'PT <P*lt.S (pftPPT gjr*fD <Sjfsr Q 'ST^Ttm ^lld^Rr WiW O ^TPf 'So '5tWf?f *PP?T '3’ 5 TM 5 ?¥ 
«pf ^RfT i 


Qcdlciva ^ll f^n^ v f: 

C5rf&i8,^S,ica,ooo BPT 

< 3 ^: H,i^,(?<?,ooo ^PT; »lj?«l|: %io,^ 8,000 ^PT 


• TSf^PT^^stlt <jf%'3 

• WWtHif (8(1% ^<r4OTlfti3lM) 

• ^ *iifli<i ^*tr$' 

• 1 5vFT^'8fTf ^ C^f*f 

• 'SII'li^TT -'MCbW 4»l 


i.v»8% 

5^8 ^SpT 
ioo.\S: ioo 
Pk.'IlS 

<fa*rpr f<»i?r 


$8>vKifc<F ♦//iJ’Wff*?' 




PRACTICAL 


*1^1'•p'f *R. : oi 

fal®3 C^psf ^JT : 

fa^falfr'® r<,r«« C 5 K'5f^' W : 


(i) 

y = a + bx 

(ii) 

^ |"h 

II 

(iii) 

y = a + b logx 

(iv) 

y = x 2 

(v) 

■-< ■ 
II 

°r 

(vi) 

y = a + bx + cx' 

(vii) 

y = 2x 

(viii) 

1 

y = - 

X 


5|Wf! 

i) C t f'S?lT ^5, y = a + bx 

= 3 + 4x [ *#, a = 3, b = 4J 

^ ,? f 7 T, x <pw< p(15 iiM fa(.3 y >3?' nH fal*f?r fac*3 s||q<|>l4i <mI ^wl; 


-2 

-1 

0 

1 

2 















W x 0% 5 *kk.<p 1 y ^(/•m st% 5 2 ^ ^’Iwl's* 

stfy csti^i fa**i<i ^ -s> r^r' p t i T <mi i sN^ f<HjQ(;qn<p •s’^thi^fw c^pt c^rr^t 

f^f?r c*i^fi> < iT3'?rf m i 

ii) Or■S¥T ^5|R5, y = -^- 

x 


= \ <if%,c = 1 

X 

ia*l*T, x i£RT <pc^<pfi5 Ul^r fifor y *IH ^C?T fac. s 3 s|fq<p|<i %‘ s T?f' !> H' ^T '5OTT: 


x 

-l 

-2 

-3 

1 

2 

3 

y 

l 

0.25 

0.11 

1 

0.25 

0.11 



w ^tosf x ^c*-t?i 8(% 5 <i«ic<p 1 y stfe 5 *isic<p 0.2 

^Hfcsil's* 8t1% c^tl^l jiIiw fa**£si ^i|?k«D T5*T^f*t»T ^Tt | f^jTSc 5 ']Ic<p *W?RFW 

k(.<i c^rt 5 f <pw f’TC'frr -s?rT ^i?! i 

iii) OrSRrf^JT^, y = a + b logx 

= 2+3 logx *d%, a = 2, b = 3 


S»iii^ili<t> *ffipTZ*rjM 
















Sdo 414)144 v lfi' > i\?ryPT-st < 2rsr 45 




^44, X >34 4(314li> ilH fatil y *34 ilH f4# 4(31 £>|(e 14 l 4 <P4| ^Wl : 


X 

i 

2 

3 

4 

5 

y 

2 

2.90 

3.43 

3.81 

4.10 



i£)44, W 4f s tC5F X «K>T»«l 4f4 5 44C4 1 ^44 i54^ y 4£44 8|f% 5 44t4 1 ^44 4£4 

8{f% c®?l4l 4T4£4 ft-** 4T5TC5T ^45?t44 44T 3C4I I f4^9XnTC4 *t 4 T 4 i 4 t 4 303 C5T4 

4C4 'f^TC c T?r OT^IV 4T SIT 4T4 I 

iv) 0104! 4TC5, y = x 3 


^44, X 44 4C4<pfi5 1IM faosi y 44 414 <PC4 f*1t*4 4lf5T4T4 ''543144 441 


X 

-2 

-1 

0 

1 

2 

y 

4 

1 

0 

1 

4 























_ Ky 

v) C'iWT y = e 

=> y = e’ ,x b = - 3 

^^t»T. X i£Rf <P«i<pfi5 JIM faca y ' S TR <pw fat** '•alf'i<p|ii <mI sccil: 


X 

0 

0.2 

0.4 

0.6 

0.8 

1 

y 

1 

0.55 

0.30 

0.17 

0.09 

0.05 


G?8 



















5to ^ 


$o<s 



W x stf% 25 ^4*l<k<p ] v 4 c'* , p«i s{% 25 ^4^*1 (.4 1 

^’Ital's* sjfsr cstTst ^iMc^ >ikk<u 4^T ^7T I "SRffi?! f^£S(.<nlc<p *1<fiiii«K>i 

?c<4 c*rrn <pw f^rc^f^r c^pffS' nrsir 5 ji?i i 

vi) OTGIIT 


y = a + bx + cx 2 

=> y = 1 + 2x + 3x” *ff?r, a = 1, b = 2, c = 3 

^ 1 *t i T, x ^ <PCii<pfi5 aiH l»o y ^ <k*i fac*3 sll«'i<p|*i ^’T^b’f'T43T wil: 


X 

0 

0.2 

0.4 


0.8 

1 

y 

l 

1.52 

2.28 


4.52 

6 


<piiqlsb<ili fbt&jH tCWMT 










































x' ox 5 = 1 

y oy 1 25 = 1 



EH 

65 

78 

49 

51 

82 

42 

92 

83 

66 

59 

76 

88 

84 

78 

62 

59 

47 

95 

89 

gfiM 

77 

99 

58 

66 

88 

93 

48 

54 

64 

El 

84 

94 

69 

85 

81 

94 

76 

59 

41 

61 

82 

63 

75 

80 

90 

50 

96 

62 

82 































































(i) cifffanf^ ftsr ?t?PR^TT f^rcpr toft ^ i 

(ii) <rf^s?, sM’R's&T cwr, W?r^?rsf« ^ife* c?r*rr <ri i 

i) ^fsrTW : ^frU T S'*tT ^rffe ■nc'Tlco Jlt*T = 99 
iiRs ^i<iW JIM =41 

*tf?PT?l (R) = - f ic<Tlct> JrM — Wfaji JTR 

= 99-41 =58 

«il»uil 

CS^ffastflT ?rr*rf?m 5 ^us 25 i£i? jtw ^ i 

o R SR 

WSR (2T%— = — = 2.32 lire* — = — = 11.6 
25 25 5 5 

jt^k si c^M 3R*hic < p *raT W I 

*ff%, CiPlt WfM 10 


f*H% '®lf®1 < M ! 


G# 



40-50 

rm 

5 

50-60 

rw // 

7 

60-70 

fur fur 

10 

70-80 

rw // 

7 

80-90 

rm rw ii 

12 

90 - 100 

rw nu 

9 



N = 50 


ii) 5 1 C PT^^}TT S 1 B PR , *RT C^ft, 'Sllil sw^f Q '5(f®F»t3 1 *IT ^5MT eJcsM'flil 's|Pl<Pl: 


GyfT 




40 - 50 

45 

5 

5 

50-60 

55 

7 

12 

60 -70 

65 

10 

22 

70 -80 

75 

7 

29 

80-90 

85 

12 

41 

90 -100 

95 

9 

50 



N = 50 

























































*t e faT?.'*fjT C^TT ^sr^: 5JHP ^fsrstn^ X spjp 3 Y spy fa# <# l X sl?y Cif^fa ^sft*^ 

3 Y S|(vp ^I^T^fTT <wft I X si(.*p 5 ^ = 10 Y 'Sppy 5 — 2 fa^ i 

C^T s|*j<j|<f] s'iH.^ 5tT*F C'T'ITra yf% I Stf® fa*J5T?TT '5^ C^TT^t "^1% I 'SpS’^SR, 

s ffal sf^PT^fTT OT*fT I 

ox-«itf5 #=104W 
ay-w5^=2w 



<2ff ^rrifa 

Ifej : S(HjvsCr1*t 

sil*pac°1*f 'Sf^: 

•stry c’ffllwfl ^T3 t 2|ic« X siM* s Y *(*•> fa# <pf?i i X sic** csi^f <>lft -s Y '^hm* ? t c PT°' s lTr 
<^ift i X siot* 5 ^#?f =10 Y «icm* sjftr 5 ^f# = 2 fa^ I C^T 

si^if] sjpfs s(.viio 0fft>fD cj|#f ^ikic^t siiirxq^r ?# i 

sli^^ s|ft i jbu3 ^<pft '«l|?lsC e 1^11 

iirs $> wiyQfili R>firi>i‘i SR>T 7 ‘i*lt 




fa ti| *1 ®slT '5U5 

(i) stffaf®^ *1® 

(ii) srilfafaxp st® 

(iii) ®W st® 

(iv) "srsiTsrr 

(v) ®t^fl<p 'S 

(vi) Fysfa fa s f?r^j i 




CJf^t 

<M*tt*T 

0-5 

5-10 

10-15 

15-20 

20-25 

25-30 

smttt 

3 

8 

10 

12 

15 

11 


1 



























gimlet! 'alfo^l 


>TSfTW: 


csfft 

^sfR 

sf'WiT 

(f) 

oa% 

(*,) 

x -A 

«, = ( 
c 

A = 22.5 
c= 5) 

ft u t 

4 log*, 

% 

.^Wife's 

*mwr 

(Fa) 

0-5 

3 

2.5 

-4 

-12 

1.194 

1.2 

3 

5-10 

8 

7.5 

-3 

-24 

7.000 

1.07 

11 

10-15 

10 

12.5 

-2 

-20 

10.969 

0.8 

21 

15-20 

12 

17.5 

1 

-12 

14.916 

0.686 

33 

20-25 

15 

22.5 = 
A 

0 

0 

■gga 

0.67 

48 

25-30 

11 

27.5 

1 

11 

15.833 

0.4 

59 

30-35 

9 

32.5 

2 

18 

13.607 

0.277 

68 

35-40 

6 

37.5 

3 

18 

9.444 

0.16 

74 

40-45 

4 

42.5 

4 

16 

6.514 

0.094 

78 

■ 

T.f.-N 

-78 



m 

--^f'hgx, 

=99.791 




(i) 'sjprat Tsrtf^r, 


x=A + xc 

N 

= 22.5 + - 5 x5 
78 

= 22.5-0.320 =22.18 


(ii) '^jTsraT wrf^T, 

«T)lliiFs<p *15, GM —Anti fog 

= Anti log 


Z/ lo g*, 


N 


99.791 
78 

=Anti log (1.138) =19.02 


(iii) 


*5#!, 


W 5 K5, HM = 


N 

'LfJ x , 


78 

5.35 


=14.58 


<v ; *.'£*/<*■< ?f Gi M H! 
















































































<imiR4 


(iv) 'srscrsrm w 


=39 *k 20-25 ^<r^5 


^r°v *rapit CJt^t (20-25) 

^rsfir wfi%, 


'5T S; i) i il, M —L.+ 

7 e 1 


™ 39-33 . 

= 20 H-x 5 

15 


F c =33 

/m=15 


= 20 +- =20 + 2 =22 
3 


(v) ^itw, 20-25 ch% *i«prpnr c^t wr i 

etp<F 20-25 i 

^N?ll Wlf*T, 


M 0 =L 1 -\ - 51 — x c 

A, + A, 


= 20 +-x 5 

3 + 4 


™ 15 
= 20 + — 

7 

= 20 + 2.14 


Aj =15-12 = 3 
A, =15-11 = 4 


(vi) wff=r. 


N . „ 

- XI -Fr, 


i W5f Q. =Lj + —---x c 

fm 

W b^C4H = ^-W5T?nf i ^'5T7T 


= 19.5 W5T'5TT s T, ^Tt?r 10-15 C2t%5- «|<|fys | 


^r°s aa^t (10—15) i 


Soow/^j/i^ ^/&’ 7 v : W‘ 7 ' 





'i'll iJ til Wtfp, 


SPTFjrsfa, 


-~-F c 

0,=L. H-x c 

f 

J m 

,_ 19.5-11 . 

= 10+-x 5 

10 

= 10 + ^ 

2 

= 10 + 4.25 
= 14.25 


^•+R7T. 

4 =10 
F c = ll 
f m =10 
c = 5 


fa s]<i dj v U. < m '5R^f»T = — x 2 ^3T ^tf»m ilM 
78 


= —x 2 = 39 W 20-25 C3%s l 

4 


3377 ?!^ Mhr fjsN? c3^ (20-25) 


«ll»Kll WlR, 


— x2 -F n 


Q z =L X +—— -xc 

Jn 


„ 39-33 . 

= 20 H-x 5 


15 


= 20 + - 
3 

= 20 + 2 
= 22 


*a*rti7T, 

L, =20 
F c =33 
fm = 15 
C = 5 


s slii t? x 3 'S^r ?rtf*t?r itpt 

78 

= —x3 = 58.5 SIFT, 25-30 C2l%? 

4 

wife (25-30) i 

wliilsjfiii fttfSrSi*! 









T x3 ' Fc 

vSTT 0 3 =L X + — -x c 

f m 

„ c 58.5-48 . 

= 25 +-x 5 

11 

„ 10.5 . 

— 25 4-x 5 

11 

= 25 + 4.77 


>£r*nc j r, 

L, =25 
F c = 48 

f m = 11 

c = 5 


= 29.77 

8 

f" r <(.ii?1 5 t s PT°’lTt f^i “t CM-SJ 

(i)^rg (ii)F£sfa^i<TCR (iii) (iv) *lR|3l'fi ^fPT « 

(v) l 


m 


15-25 

25-35 

35-45 

45-55 

55-65 

65-75 

75-85 


8 

15 

22 

30 

18 

12 

9 

6 


BS!ihiEBBBiEEiBE3i 

^nsiWf: 


aa^t 

^3# 

{ft) 


r ,-A 

c 

(A = 40 
c = 10) 

fi u i 

/• 2 
f ,«, 



(*,) 


5-15 

8 

mm 

-3 

-24 

72 

251.36 

8 

15-25 

15 

■diM 

-2 

-30 

60 

321.30 

23 

25 35 

22 


-1 

-22 

22 

251.24 

45 

35-45 

30 


0 

0 

0 

42.6 

75 

45-55 

18 

mm 

1 

18 

18 

154.44 

93 

55-65 

12 

»>■ 

2 

24 

48 

222.96 

105 

65-75 

9 

mm 

3 

27 

81 

257.22 

114 

75-85 

6 


4 

24 

96 

231.48 

120 

■ 




z.^ =17 

L./>, 2 

=397 

Z/ ! *, - * 

= 1732.6 































































































■^I^ITCST, 


Yfu, 

x =A + — - xc 

N 

17 

= 40 + -x 10 

120 

= 40 + 1.416 
= 41.42 


(i) «l|anil Wff^T, 

R = Sh> >T|ii! — f^pfterr, 

= 85-5 
= 80 

(ii) B#T, 

. Q-x-Q, 

Q.D= ^ .(0 

2fSf5T b '3|<r^M = — X 1 ®SJ OlR?r MM 


120 


= 30 T 5^T *1K W 25-30 CJ1%5 iMp^i 


Fjs|% C2f% (25-30) 

■^^^rrcsT, 


—xl - f c 

Qi=Ll+J ~7 m — xc 

= 25 + 30 ^ 23 xl0 
22 

= 25 + 3.18 
= 28.18 

s sl<l b j v f(<P<l 'SR^PT = x 3 ^ ' S TR 
120 


v9*ttFT, 


L, =25 
F c = 23 
f m = 22 

c = 10 


= -X 3 = 90 W5T 3lf*R -STK, *jrat 45-50 SRf^S I 

4 


wite Fjsfa cspft (45-50) 

4 ?^ wlillzijflil f&fwijftT 




x 3 - F n 


^ 03 = 4 +- 


.. 90 - 75 1A 

= 45 +-x 10 

18 

= 45 + 0.833x10 =53.33 


-4H*Tf*T, Q.D — 


03 -a 


53.33-28.18 


4 =45 
F c =75 

4=18 


(iii) wtf4 


MD- 


= 12.575 


Z4 U 


1732.6 


= 14.44 


(iv) 'a||*Nl Wlf*T, 

_ I'E/u, 2 fZ/H 


N N 


= 10 J3 .308 - 0.020 


= 10x1.82 


(v) Wt1%, 


Rt'otlw, c .v=^x 100 

X 

18.2 ,, 


= 43.94 



®w> ■'Tar 




»R, : (t 


Ihcn "wtr (i) sf'W 4fi> ^rr-nffers- *tf?fsrr®; 

(ii) eT»rsr 4fc c^#?r 

(iii) ^, 3 /?,f^4?r ^ ■s ^s?i i 


C2T% 

<u<5*n»T 

10-20 

20-30 

30-40 

40-50 

50-60 

60-70 


10 

18 

32 

40 

22 

18 


iBBiBIBBIH 

5TSTWH: 



*W3TWjT 

CO 

afl* 

CO 

x-A 

u i = ~ - 

c 

(A=45 

c=10) 

ft u t 

s' 2 

f ,«, 

s' 3 
/>, 

fi< 

10-20 

10 

15 

-3 

o 

1 

90 

-270 


20-30 

18 

25 

-2 

1 

^ j 
C s 

72 

-144 


30-40 

32 

35 

-1 

-32 

32 

-32 

mm 

40-50 

40 

45 = A 

0 

0 

0 

0 

HH 

50-60 

22 

55 

1 

22 

22 

22 


60-70 

18 

65 

2 

36 

72 

144 



T,f,-N 

= 140 



Z-O 

= -40 

Z-Oi 2 

=288 


ZM 

1440 


2f»f5T bl^fD '^5JC 5 *ttf?r$' offers f^?T: 


, Z-O' 

Ml =— -« 


N 

-40 


x 10 


140 

= - 2.86 


= — x(10) 2 

140 V ’ 


288 


x 100 


140 
= 205.71 


2 


f&f&J 1 ' 6 7 ^i m hi 















































































^8 


, Yfu? 

f-h =~ - 

3 N 

_ - 280 
140 

_ - 280 
140 

= -2000 


x(10) 3 
x 1000 


, 5>/ . 

Ma -xc 


N 
1440 
" 145 
1440 


( 10) 4 

x10000 
140 

= 102857.14 
blflfS C^iflTr f*H%: 


A =0 

A — 2 — A 

= 205.71 -(- 2.86 ) 2 
= 205.71-8.1796 
= 197.53 


A = /4 -3/4 A' + 2A' 3 

= -2000 -3 x 205.71 x(-2.86) + 2(-2.86) 3 
= -2000 +1764.99 - 46.78 
= -281.80 


A = A - 4 /4 A' + 6/4 A' 2 - 3a' 4 

=102857.14 - 4 x (-2000 )(-2.86) + 6 x 205.71 x (-2.86) 2 - 3(-2.86) 4 
= 102857.14 - 22880 +10095 . 75 - 200.72 
= 112952.89-23080.72 


= 89872.17 (m) I 


A = 
A = 


3 

Mz 

A 

2 


(-281.80) 2 

(197.53) 3 
89872.17 

(197.53) 2 " 


= 0.0103 

2.3033 I 









: -Jfi = 


//, -281.80 

TJ?"V(197.53) 3 


-0.1015 


CWj, yfft <0 .-. ^ c irrri^ #T5t fawsUM i 

^Hl^i, p, < 3.'. ^iF® Rtj*ih i 


•!?, : 'b 


x y Sbb-»l c^f'S^T '5FIT: 
f<K-**r l&iii ^14 ^ , sra<rf ^ i 
*f. ^rost^T?^ ^ i 
*t. (*i»<ii\<wi -3 Pi»‘5) <: t Trsftwr f^T^frr i 
*T. Sbb^l x = 60 y-^ w? 

^^1 7 r°T , sW“^ i 


X 

65 

66 

67 

71 

68 

69 

70 

wi»m 

y 

67 

68 

65 

70 

72 

73 

69 

mm 


WK: 

<F. ia*t*T w '^T 5 1^sf x «iw 5 = 5 ^a - ^ y 5 = 5 ^a^^ *fra x 

<3l<*l x ^a^s y W 33l3<i y “ 51 ^ <f>c<l 2 tM C4 PiC 1 ^"^ fl>M i f<n^^ fb»a 

<)c<i**> c t <mc*i or^rt j ii?i c*r Rise'll ■>i* jv j r f'sic.< wi c?r*mr *rr c®i c<p ®<p 

i(.f> 3W*r \5R ! ’frc?‘f?f ^*fefT5 <RTFT? 2)>llF?l® i’tU? I •>j.i'?ll? ^5itsf*W *HI 

^rsXSW fitJUM i 



Sl'T-fj <p/!i, : lgti;i 





















^ 5 } 

’•r. sfc?rr®f^t?r ? t e RW '»iRi<pi 



wsrat wff^r. 



= 25.5 
45.77 
= 0.56 

ww? *miaj 4 *rcism i 

SbbVflfjfiffi ’T&’Jv’WW 





























































'Sbb ’lifl 


x Tj 9 !?! y ^?I ks^l“^ 


2 (Sx) 2 


38043 - 


548 x 555 


37580 _ 

8 

38043 - 38017.5 
37580 - 37538 
25.5 


y x ^ 


2 /-®: 


548 x 555 


38553 

8 

38043 - 38017.5 
38553 -38503.13 
_ 25.5 
49.88 
= 0.51 

X ^ y >nT|4^q, 

y => i +b yx ( x -x) 

= 69.38 40.61 (x-68.5) 
= 69.38 -0.6lx-41.79 
= 27.59 4- 0.6lx- 


_ Ex 548 

x = — =-= 68.5 

n 8 

n 8 










y <£i^r %*t?r x ^ ^r#t^i c r 
x=x + b xy (y-j) 

= 68.5 + 0.51 (y-69.38) 

= 68.5 +0.5 ly-35.38 
= 33.11 +0.5 ly 

*r. 4|sR Sco-sl x = 60 (i) *Tv *fp^, 

y = 27.59 + 0.61x60 
= 27.59 + 36.6 
= 64.19 



<m^1h ’t , ife 5 itwf *n?jT f^ftr = 

1992 1993 1994 1995 1996 1997 1998 1999 2000 

Ifctffgi 80 85 90 92 93 90 100 102 104 

4 : *fTC?T ^*11 ^T^frT fat'S+i ^Tv^tTt "34^ *R 1996 > lklC4 fR2T >RM ^*1 C ? t 

^T 5 ! "431 RT?T I 

_ ^ _ 1992 +1993 +1994 +1995 , 

gfsrsrRtf% 1992^ 1995 -= 1993.5 

4 

. .. .. 80 + 85+93 + 92 _ 

^5 = -= 86.75 

4 

frfter vsjstr^r^tsT 7rf1% 1997 2000 

1997 +1998 +1999 + 2000 inno _ 

= -= 1998.5 

4 

90 + 100+102+104 ^ 

^5 =-=99 

4 


&£(>%! 




























■®i15 j i??*fypT-0' e r*r ■’ns 


i£T 5 t 7 ( ■ 5 ^■gsT^tc®! X 3 Y c*^ '^Ijj' 3^1 <mI^*iI X ^c* ; f* 5 1 <£r^* 3 Y 

sic'-t* 5 5 *9 <p<p *iw <p|<^l*i ■'iiRi f^Hrr <pl?i 1 sh' 9 !?! '5^ s X ' a i* i i > 

Y 'pi'-t <j<qM-si ^ ^?,' 9 1K r i <pfsi 1 st® ^s,' 9 IK«i pjJD $<p <pNr.s? <Pic<i ^“^S" <pw C^lliTJc^ 
TfTirw >3 fasc/i #fj> <pfa l life®' C*T C3^Tf ■'’tT'SHT : *TT?r ^5t ’^rr*fT s t^5 ■'Iqifsca ^Tf^fW sflUT t^TCf*f <PW I 



ifp?TT faffl 





















































,t T% } Tsj ! rn s T-8t s f 5 r < i3i 




< *tfta 5e r *r ; & 


Rcii •jpra^r «T ? f2)f^?iM 'sn^irw ^n^rr^t t mrr (*HVi <Rf *rr^T g ^it5<i $ tfiM^tr 

^sfsftJSj GATT'S: 


ttPt 

2001 

2002 

2003 

2004 

2005 

2006 

2007 

C®Tfa ^rfaTt 

1000 

1050 

1120 

1180 

1230 

1260 

1305 


^TSTWK: 

^fTC^T n =7 ^9fK r<5C«rli) 

.-.■sra^-aT^fs^jlc^ *tt?f ^t«fK 2004 j iI«ic<p <1%, 


t = x-2004 


(x) 

<FT1^ ?R*tJT (y) 

t 

ty 

t 2 

Y c = 

1163.57+51.61t 

2001 

1000 

-3 

-3000 

9 

1008.74 

2002 

1050 

-2 

-2100 

4 

1060.35 

2003 

1120 

1 

1120 

1 

1111.96 

2004 

1180 

0 

0 

0 

1163.57 

2005 

1230 

1 

1230 

1 

1215.18 

2006 

1260 

2 

2520 

4 

1266.79 

2007 

1305 

3 

3915 

9 

1318.40 


I> = 8145 


2>“ 14 45 

^f 2 = 28 



: wi? c f *n?n? -m Srkw Y c = a +bt 
•iH iii <rsfaq.fi c* *rtt, 


a = y = 


Zl = ™ 1=1.63.57 
n 7 


^ bt = 


_ I> _ 1445 

iy 28 


51.61 


.-. str«M^^TG55T Y c = 1163.57 + 51.6It 
(?rsfn?r^T ^TT 2004 ^ t = 1 W 
2004^m^sW3FWt = -3, -2.-1. 0, 1,2,3 


2001 ■>ll 4 1 iii> 2007 -W *l*ift RT^HsH *lMls) *IM ’ifadsis) >l|sl , *l)(li ->i<1(,‘RT ^TIW GrG3T $G1I l 
^■sjTr X 'fttM* 7TSRT G Y GTT^ ’Fv^tTt f*TGf*t ^TT I X 'ftf* 5 ^^fasT 1 

4 ?? Y 5 ^ ? fa?r 25 «rc?r <pi*ffa>nfs! g *rr*ftst c r *nstr«r ? H%r^rr w 
^t’tGST iHlwl i 


■H'pfj <!>)ii.'lsfV r < fi /o?5l=7 Sf 














































































i>l<p| c<rP5-^pio 
Hf^KStTW Csffer) 
sm^rai 

fepNl:- ■®T i T < TlC*f?T SfCfffT XfaH Mt'R 5 ] 




i I (X s ) v tf?W ? lTR/TfI l«rf*f§T >3 ^Tt^Tt W I 8-)-3=R 

(X) ?|sf7j»'sj7t < 1=1 (.« fp <p*? ^srr ^c® fXt^*f«T 5 ii<i , % c’af<i<i 

'SltOTfMt <P?T I i-H$rK?=tr 

3T?PX 

(X s ) «!)ll<tfi<ja 3 ®<i»r Xtf5?r ■*rt'3 | snllXfW ^5 sftfXX^s ^ ^(C'T^T 3rf*rgs 
oI^-Vt.Thi? i+b=H 

(^f) (pppr &=i<p x-^?r n ’itXR 5 *tl(.<i<i 1 srt (pptp o=i<p y-'S'?r n ^lyXFP ■srPr silwi, sfapf 
<ra <pr Ssjtifi 3 C |<pc=i fi 'st)lfir®<p wf^?i Pest fos? s?j|RiFs<p s e 1<Pt=ifl •'wh i 8 

(X) c*t, , tifxfx<i s ^ •fir.-w 3 ifpr^ % , r^ i 8 

I (X s ) f<ral(.<i<i ^SRC^ 3 ’3tC p tPi><p X^rtFTft ^rcpfT < Tf s X 5 I i®T*f I Rix*|<i < tf^ilt 9 r 3 T^C5<r tX<i<r-f 

^ft3 I *+$=*{ 

, n 2 -1 

(*T) (PNT3 (PT, 2W 11 ^| »|l<|<f> C^ftv^ - I 8 

12 

(X) -1,0, 1 C®^T?<P 3 S P5 ^FPtPT fX# I 8 

3JSTX 

(X) (praffir ^iFpiI® 3 ^»rrfXo < nXXf1X*f i t/j>X c^TaRr , 3 , c*nfXo X^piT® ^I?it 

sppw <p?t i ^+£=*1 

(X) /?j 3 J3-, WtSRPT <tf%*T3>T 3 •‘pM®! XfwI’T SpPM <Pfl(.®l, £f*JH (PT, Pi - A + 1 1 * 

(*f) t4H *1^ 3 ' s PO s l1" 5 l 5 l!<£KPI 20 3 17 '£R\.Rl(.»X\1 > 25%Fl(.<l*l«!5<1 <lfw*k<p <?> av 3 

3 1 (X) Pi(,N >v f fcxa Rp? X?X <il^lc<o ® 8 IPP?I Rp»k.<i <UMIT<P?JT *)l-u 3| '=il(,=i!i><il <p<i i i-K?=b 

(X) RrsXr IX? *kt*pr 3 fX^m ^rcprr ’ttXpx i ^+3=? 

(X XX y=2x+l ^^s^pr x 3 y -^?f ^rttsWsRP IXfX <p?t i 8 

3T«Mt, 

(■^s) <p|<^|r( ji|Rk,\» >i|si|<i=f sfTfitfX 5 ? 3 Tf s rf?Fr *rt?it 'IRhIc^T?! 'H‘ 5 r , tX5 <jXrt w I <J , = C \ 

(’*1) <ik=ilc'ic. < f spPtT'f® ^IWlfir XX^Iv^TRt £W»pf|<f ct-C<pI< 1 blfilwfi f<j<i<r-f *Tf3 l ^.x8=lr 

8 I ’TfsfXr (?K: 

(^5) ^T\^il<llb‘J 3 0=1 <P 3 S=| 11t><j> i?=i<p | \5 

0*f) D=1<p 3 ipw I ^ 







(^*) 3 *d t l)fa<P ’Si^TT; <f 

( sf) ^t*n<F> '®$fT >3 f%- M <r> 'S9TT I 

& i ’R^r w 8RH w ci, AM > GM > HAl i AM = GM = HM ? 

( 5 R(. < P'®©C®11 I&fll&ffl'-o) I 

'5Rf<Tt, 

«4*iK ^?r c*r, \5+^=<? 

m ri m rt 

w ZZ^ + >’;)="Z x < + ,W Z>V 


'b I c.^1'1 P((. < l*l(. r ifl SjpifD *tklC<l J 5 ^TfTt <PC 5 ) Stt® f'i(. < l‘*lt«l?r 5 *ft'3¥T I *pr 

: 3P'a ? <J 


<ltf*l*r 1 3FTT SfUN <P?I CT, «® <ij<i i t1 T T = <1J<1*TPT = 


°l I Slbi®!'® ?v«s SftK ^s?r C*T, r = Jbp x b xy 


£|i>l®r® 7 R(.‘PC® SfSTH W CT, G c = yjG ] G 1 

V I <i fen a I < 1 « 1 C,® l^s <pr? £f<Pt?l <if%iia|<i ' f ft'3 I <ils&i*i®!<i ^Tf*f§TSC®l I C 5 ^ I i+$.+^=£ 

(■5P) x 'S y a—2x'Q c + 5^->a?r^iOT 7 RCS^R^ s w? 3 

(■’f ) CW’ff'S CT, r xy = 0. (TPfftTT X 3 y ijfi; »l'*'!«pCkl I ^ 

k> | SpJH <P?T CT, Pi ank^s .flPl-'j «(.« ’Tl^RT f<P« < ’T?T I (t 


sf*rW c*r, •fl 7 *’—l ^c.® +1 ^<r •iwt i 


i=r sfw^w 





■>W: « fa&T 


Ufa 5 ! c.«q|vto-^o^li 

Xfakxw («'$]«) 8W>r fas 
[gt^is- fafa c r wfa rXtt step <p ffar wfa 


^fm-. Hi? 


i i (/i 5 ) X^.ic^ ^ksst fa-s i <£|<t Ff 'SiiwlHl fa?t i cfap In fas RXiTfarXfak’far? *re<i7 

^?t l *+8+0=fc 

(fa) ’Sfar < 1^1 (.-s ‘X'^fa? £tT s ir*i < p 'afar ^ksfcs,?! Ck (,<pH ^l&fS ’I‘fa® k4fa <p?i i $+(t=i j 

^sfafa 

(fa) (.<p , gl < .i sH'-ialfl <i ff u.® fa 'ffa? CfaEfkr £|<M«|<i Cfa*T ’iRwMflJ kktKk T ®1®T? (TIR? 

i+i+8=b 

(fa) *tlfafap kTSk *i »raCT I fatal <pfi i sttlfaRxp fas ta-fcus k’lfcfXp slfa^l <p<i i '0-ka=b 

(fa) a, a + d, a + 2d,.,a + 2d s il<i!fy<i fatffafafa fafafafafak I « 

I (fa) fel<) 'iffaR <*1C* Ifa ^pJf? Ci>Hl<4 '8 ftliXsMR fafajfaf I ftwk£<?<l '!)<!«]<1 XWlMl fak I i+'3+’3= c i 

(fa) fafcta ® fa s’lc/p fafa=f fa?T Cfa, xVn — 1 > CT. 8 

(fa) 4, 7, 10,., 91 fafafi^ faffasr® fafafar <3 tac.»kkfaffaf%fa?r i c>+*=8 

fafafa 

(fa) faffafafa <i«i c^* fa ^fa? cfa’sfnr ^failc-sfi ^fak <3 srT'Tfar faffarabfar fafaR faffNfa fak i 

TT^fa (.‘P'qUi fata’'il®<.‘P faCfalfkfa ’ifailC'Sfi «TT s J7C«r StfaW fa?T I i-HS-K>=4 

(fa) 'FI (.S fa <Jfa? fail ■'13. tafatl fa<Plfl ®I<1 'fan fa?I I i-B3=8 

(fa) ^<p(I5 *r s rr s r ffauftPR fa5 40 «9fa ffa^gtifa 25% i ffairffafi’?T &® v f cfa^R faf?tfac3>?r wH 
tafafafak i 8 

«l (fa) faX*Ik -3 ftfafar k®Kfa fa <ptf? faXilk 3 Pi faC'-r?! falfafaT ffafa I \+8-b 

(fa) faXtHko^*) fa^Bt faf l >flk far fafat I fabPl« SfSffa fafafa <H CT, r = Jb.... * b„ . 


(X) ax + by + c = 0 ^r x <3 y-^Rfa?l?Mvfaffafa¥fa?r I 

'■Sfakt 

(fa)fa|^ ktffa <i»k.\b fa <jfa? faXt*T Rta<i XfaRHsrfaT farfa 
faPRlfaffafa | 

(X) <tk«il(.^(.“f Sffaf*!®' 'ifa’RfatCT?!' fafaWfa fafaTfafafa?T I 


'3(!(. <? iIc»(I w i <phVi fafaf 
^+b+«=5>i 


iR ^k^t fa's l fa-3 nm# ww < TNfar fa4 I 


<t I *Tl s 1)(^<P ’SRT < l ff l (,'« fa Htfaffak '®C S TR falOTTEfa I 


(?®W<fjfw ‘T&’fWJW 





v lfi' > i\?ryPT-st < 2rsr 


^Tv^t ^ft'S I Sjbf^l * 2t'«k«P SWf ^?T Ck, ^-K)=tf 

£f 1 (* 1 -x) J s£fi(x l -a) 1 ; a*x. 

i«l i-1 

6 i wlfsif®*! 5 ^Ican 'pft‘3 i si-sic^ skrkf <l 5 ?T c*r, G c = ■JCi i ,G 2 ;G c = ■’ifaRi-s 

ig<R rij = n 2 I ^K>=£ 

^mt 

< ik <? i Ic^c/t £)4 , lf'‘t _ ®‘ 'tf?PT?’lTR7T?I C5fTlPl , i)l J, l <R ^®li WkS | 

I C® t ftvZ^ 5 ^ ^TvW*ftQ I t»'lk(.<Pfl ^' < ’f?T ^Pr* <3 *fH% ’if'l-T'OC'lfl ST®^ < TftW®?T I i>+8=(? 


nf?rem <i»ic , 'S 1% <pr? (zffr^p < i(fi^ll , tc 5 T?i <r=f^t i ^+■'5=^ 

\r | P)c.- e i < lC*T?T 55 (.<pHh<p ^[fi'ilaST^rr ^TSfkS'CT — 1, 10, 36 'Q 178 "SC 5 ! 'S 


<jfe!F5Tv<p fafir ^<f i 


i. i 

St-Hii — =<2- 


(.<M‘I C^kl ‘■Pis (<F) •R1)*JI, (^t) C#r Ps^lbTt? \3+^=d 

S> i ^j'i-sh x-»*RJ ^t?T y ->9ff (*'f'»<r*r ■ ,p i?!‘P<r-f ft‘trf c T <ps l (t 


w<f x-^ 'srkrs'c^n' i»r n ^i®il<i<k ^R’^fiT , 3£ 5 r cs^ftw 

f^fir 4><i i 

StW *13T 

' j r s T?T: « ’ffaH: <\(t 

[gfeus- ^‘H ^rr-kt £tt*|?r 


•^h: ‘kf- 


i I (®) kf^R’Jtk'lfl ^TWltW I 'fl<T 0<ll*f3>-5t»TT Ollt/riMI W I 

(*f) ^fefTR’kT f*)*i>l' , 1 < l°1(.'S ft 5 <pf? ■«nfa«lj<s H.L'Q 'tl^ptw 'suplfl'* ’kkR’W PhiRT 

■s>| lc°l 11?*-| I <P?r I $.+'i)=V 


j?^/5 ^>iiijQni*) /5>/5>5r=7 





(ft 5 ) c.<pRg«i 8t«H'*t <i®k,« ft 5 ^ftf? t<p<a)<i ft*M 4i?i >£R 5 fB' Tst»r 'Tf^Tsrfc^T^' 'ft 5 Jftftftr ftlftft 'Sffts? 
ft® 'S *IftHl<i ftftftt ftl® I ^.+8+8=io 

(ft) ftlfftfsft 5 ftT^ft ■'Jiflfu ftfc>dl ft 5 ?? I ft 5 ftft 'snlfrfi-p ft® ftftft ft 5 ??? fttlT ^Tt? \5+^=fi- 

I (ft 5 ) ftft'nsftiM 'Stftsa Rxsl<i <i®ic® ft 5 <Jft?? r<i«|(.<i<) ft<H *lf<i*il*f®(,®il<i <r = ftTt ' p ft'3 i ^,+8=53 

(ft) ftRlIft’® < l) < l i l|(.*1fl ftv’Sft ftt® I <l y *f r T ft Rift 'S <1>‘l k lH ftftRTjf ftt*T ftftft <PCT1? >jf5 'SPRl^ s*lj»lh Xj 

'S x 4 'fl?! apu ftftlftfts?r Cft, MI) = SD = ~ ; Cftftlc'i ftsWsc®!I ftfil&Ris i ^.+i+8=ft 


(ft) fftftJtrft?r fefW \o% i 
<ife .I* kfts fftftft i 


ft® <3 *r*rr*tt ftfti»£M.*i <to <3 set ftjft 

* 


(ft 5 ) (.‘pRaa ft ft*! less ' 5 fT-s i <3 (.‘Pxjhi ftRHcsfi ftlftftRStftt ftr^ I ■ p lfti v ilc f-ri <i)<iRla 

faft i i+«+^=j3 

(ft) < lf ! S*JS| <1®!(,S ft 5 ftftf? (wHI?. <lfti*(s|<l ft<p|fl(.» 1 '? l '3| Ic.®! 11 ft 5 ?? I ^+8 =>53 

(ft) ftpfts ft^TCft 5 ftfttft ft 5 ?? CR, m = ji. - OlCuv + *( LU)° I « 

o i (ft 1 ) ftfspft ffe? <i®i c.® ft 5 ft^f? RttslcRR RTWrtR fftcft’ft ffe? fft^sttft -hi^k) r*cr , ®rtc 5 rt55Tf ft 5 ?? i 

i+(?=b 

(ft) ^wtRts ft?? tftwftwi ftft 5 ^ *jer?? ftftH ft 5 ?? i b+«=8 

(ft) ftpfts srfteft 5 ft*?1ft ft 5 ?? Cft, — i < r < i> i (t 


(ft 5 ) ‘Pl^H Rif??ffttslftft < i r - r ic» ft 5 ftR?? <plfth Rtf?? RicjIftCft <u<]ss)-e> w9wI '3il(.'nlb»il ft 5 ?? i ^+0=8 
(ft) rNI<h *rt?rf foie's ft 5 hr?? >il*t!<w ftfttftc-fc3i<i RsrtRift® ft^fsfiS ^Ic^iImI w i 
(ft) rRrIotc*? sftftftr® ftft^Rftjlwa S^Wsi (.sM<j ^ftlft*!ftrft i 8 

8 I M<p 'S ip«I(.«P<1 R^Sft ftt<3 I 3ft <] I exp <3 ftfftftlftRtW c/n(.<Pfl ftlftR 5 ! ftrft I ^+'S=(f 

sift a I, 'Slf®i‘pl<iqi<p<ift <ft? ft<pfi5 ^rtft*f '£>|[?i<p!<i ftf®s( ^fftt 'w i ^+o=<? 

d l ’SftT < i ly i(.'0 ft 5 'sftl ftvftWft £((.iiIspTura! I ^+'S=(f 


ft pfft-o ft a jc<P ftVft <Pfl CT, 

m ft jn ft 

(▼) ZZ(*i + y J )= n 'L x , +m 'Lyj 

1=1 j=\ 1=1 )=\ 


w ZI^= Z x « Z y. 





v lfi' > i\?ryPT-st < 2rsr °t3j 




i) I - 0 (.v|)<i < 1°1C'® 15 s <pf? *3^ '3||(. ff l lc>*l! I 

l '5|' J f < il, (/-ic^TrT aKk.3) , sr s rRt >s si£<i<p fa'-fuifi oiIctImI i 
h i sfsftt «p?r ct, «WT«rr ^ <u<i*iH fy® *i i 
si ■•'I <il, ^r*pi fr^TTspp <nf*r?r wrr sfirKw c*r, A.M > G.M > H.M 
V I ^R'Saf Tit'S I fe'&lt'flfl TSTfTC'f^ 'S 'SfldPixt -p if<l«IIC < T?t «TC*JT < tW^ s T f®T*T I 

'sM«)l, 0bR ■© sl®ic<r> sf^rK : i s ?f CT, /?, > /?j +1 I 

I ‘3pTT <3 ‘<lk®llu't*! *lf<l*k'*l7fa' ft Tgcfj^)- tftg | 

Tsrsf^t, *Rt*Mi«.<p<i ’R'Saf Wts i *tfc r xy = o.'itf ^Tcj® u = '3-^,x'3v = ^ + oy 

T?W C^TB-^oio 

csrpto) st«w ^ 

^SRT: « *H>T 


*-K>=£ 

(t 

(t 

8+>=e 

b+8=tf 

(t 

i+8=£ 


5 ff^TR': 


[gt*rr§- t#^r < rt# etr»f?r <f fan 


7 PT<r 


i i (^*) <tf?ro*rTH <t«ic® 15 s '3‘tf? >3?r < J i i s ii<if< ? ] >silc ff ilc"il <t?t i 
(vf) EfT^'P ’SVfr ^RSlWfi f<iF»tj < T?rf5'5U 7 rT '3(IC='i Ib'U «p<t | 
(*f) s &®ic<P3 *i hFtj f*r®f i 

Tsmr, 


'5+8 = t i 

« 


(^s) C^fept ?1<H al<i ’IRihK <wc® 1% <pt? ' i Ttf' : ffa<T s *t5 S s?)|fiiF®<p ’fcTSft 'Ff'TT Tits I $,+^+^=Jj 
('sf) f|#iFi<P *|C.^3 SWSMfrf '3'^v C'li‘MC'11 Tjfi> *1 C*JtJ ST-iM TiTS I 

(*f) Tjf^ *i«-(|nb 4 <p *R«tit?T ? tlf%%i s ’ts s ®<i®t i 3rj!faF»<p ’ts s ^ f^fir w i <o 
^ i (<t) t.«wk(.‘P3 ^RW Tits i Ficsykc^fi snprt^fnr®T ’StsT’f ^ i OT^Tts ct, ^ ^r^*rtr 

<i) < i i i h Tac^W '5C® 'to »rt i ^+$.+8=^ 

(^f) £f5R n Tt^lfw Tyfo^Jyfff fHTR'tftt -i!c.a<j Ft'S? Ft'S? y|W<l *l'*lh FlC.'t'MfBfl ’iF'iFr® wrtt 
i ct 

(*f) Tjf^ ^ <3^t CSWki 5 i i *r-*itt f^RlV 'i 5 ?? i « 


'5| , i<)!, 

(<F) < lFl' r l|s < 1®K,'S Fp <pt"? 8 9 f (.'Pal'.I T5RT«fjfip5 ^f<l't||( > \o<l *)|ilH,*) StRff ^ I ^K>=<? 

(^t) J jpH'i>l l^ 5 ? (sFst'i PlR>sj 5 f c r 7 R , *fTT Cifttit <Ff^t ''ftS I ^-(-8=5 j 

(*t) g^rtr <p?r ct, (i x s p 2 So«i^ Tfr s - *im^[<i i (c^NIot 2 toi<psz?rt 

ftflluffT®) ^+^=8 


j?i>/5 <f>iiij($iii*) /5>/5»5r=7 s&r*i*r 





'SI <l®i(.\s <pr? r<lN St'PBT ‘pfaf ' p fT'3 I ^.+4=** 

K) 3 F^rc<m ’Ti^pt'M' i « 

(*T) x ^ '® p< TfI y 'fl'3' Pi wi-f ■>i3|<r*fK vx — <ty — <30 = o iQ<R y ^?I x «f)?r Fiwr-f •'i Jl<p<r-f 
^ox- fcy- = 0 l x 3 y 4<r viOT fa# ^ l <t 

(<P) <pl t ?H >llff1 <I°1C® fa "3^f? 'fl?T^' t 1l^l'l > l"^ <T#f <P?f I ^+V=io 

( 1 <f) 7 RC*-<*(. , T ^ICK/lfl J 1<j<p|f<l 9 lffl > R'*l) li'tfl ; fa T T8(.<'1 Ifl <f=f^TT TT'S I (t 

8 I < ll<l J 'l< ! *lj|(. , 'lfl 'S?Fif >3 <l)<l?J<l 'ailc.®i II <P<T I (t 

smr, 

aafaM^ffa? c?lft <i^<p<i(.'-r?r <i#t ^ns i i+8^ 

<? I < lFfHl v t*T C'^ fa? !<iF®s| 2fa3 ‘‘IRi«41'T I T (.•‘•^■^^^ <ITWTf ^s?T I i+8=(? 

'sH<ll, (,<p|(. r <l FlFrS C5|f#s itfo fa**ph?T<i ^ 3W*T bo (.‘pFs? I ■sl(. t 1 fl •JC*)! RliSC'tfl ^ 3 T Sf7r (,<pFsf 
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